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FBIEDSANN'S EJECIOB. 

We give herewith an engraving which will afford an idea 
of some of the uses to which the ejector is applied. It is 
not only very simple, but one of the most effective machines 
within recognized limits, for raising water and conveying 
liquids rapidly and economically by steam, that has yet been 
invented, and in many instances the only one that can 
properly do the work. 

It is applicable in a great variety of forms for raising 
water and other fluids from tanks, wells, ponds, mines, quar- 
ries, holds of vessels, docks, gas works, wheel pits, and it is 
also well adapted for conveying liquids, of various degrees 
of consistency, from tank to tank or floor to floor in breweries, 
chemical works, distilleries, sugar refineries, and other simi- 
lar establishments. 

In outward appearance the ejector is a cylinder of 
irregular form, varying in length from 6 inches to 3 feet, 
according to size and capacity, and in circumference pro- 
portionately to its length. There are three apertures in 
each machine, one for steam, one for suction, and one for 
discharge, that which admits steam being much smaller 
than either of the other two. 



The sectional engraving at the top conveys a clear 
idea of the internal construction of these ejectors and reveals 
at once to the mechanical eye the secret of their power. It 
will be perceived that they are provided with a series of in 
termediate nozzles or cones, firmly fitted to the body of the 
ejector, by which the water from the suction pipe is ad- 
mitted to the receiving chamber in successive streams. 

The great utility of this arrangement (which is the vital 
principle of the ejector) lies just here. In the ejector the 
steam jet acts at first only on that portion of the incoming 
■water which is admitted through the first nozzle or cone, so 
that only a comparatively small jet of steam is required to 
move it. This stream, propelled by the force of the steam, 
gives an impetus to the water entering through the second 
cone, and that in turn liecomes a motor to the next, and so 
on until the last is reached. The water or liquid, accelerated 
in its passage through these successive nozzles or cones, aa 
we!! by the force already described as by the vacuum always 
formed under such conditions, is carried with great velocity 
through the diverging pipe into the discharge pipe, with all 
the force and rapidity necessary to convey it to Its required 
destination. 



As a means of ejecting water in sinking shafts and cross- 
cutting drifts these ejectors are valuable, as they can be ad- 
justed to the work, as it progresses, by simply lengthening 
the piping, the slow process of keeping the water free by 
means of buckets or bailing out being thus dispensed with. 

The lower right hand view in the engraving gives a gene- 
ral idea of the operation of the ejector in shallow mines or 
coal pits, where the depth is not more than 100 feet. 

The upper right hand view shows the ejector placed on 
the bank of a lake, river, or pond, 10 to 15 feet above the 
level of the water, for raising water for irrigation and other 
purposes. The large central view shows the ejector as ap- 
plied to the filling of locomotive tanks from a river, pond, 
or ditch; and the view immediately below it shows the ap- 
plication of the ejector as a bilge pump. In view of their 
complete adaptability to this kind of work, and their ability 
to keep ships clear of water in case of accident from shot 
or shell, or leakage of any kind, the French, Austrian, 
Eussian, Italian, Belgian, and other navies have provided 
their men-of-war with them. 

"We are informed that the British navy have also adopted 
[Uontinued on page 336.] 




FBIEDMANN'S PATENT EJECTOR. 
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INCENDIABY SILK. 

The extent to which the adulteration of certain textile 
fabrics, notably silk and cotton, is carried in many Euro- 
pean factories, is little suspected by the buyers of such 
goods, and it is only by some event outside the regular 
course of trade that the enormity of the practice is ever 
brought to light. 

Thus, about a year ago, a suit brought in an English 
court to recover payment for sizing a quantity of cotton, re- 
vealed the extent to which that form of adulteration is car- 
ried. In the course of the trial the plaintiff was forced to 
explain that his process of sizing involved the loading of 
cotton goods with flour, clay, Epsom salts, chlorates of zinc 
and magnesia, and glue, to the extent of 70 per cent. He 
had used as high an average as 130 per cent; and he con- 
fessed that there were men in the business who loaded their 
goods with size as much as 330 per cent. 
j Silk fares even worse. The steamship Mosel, on the way 
from Bremen to this port, last montli, mysteriously took fire 
in mid-ocean. Fortunately the fire was promptly discovered, 
and after a hard fight of five hours was put out. When the 
Mosel reached this city an examination was made, resulting 
in clear evidence that the fire spontaneously originated in 
certain silk goods. Samples were placed in the hands of a 
chemist, who reported that, under the microscope, the silk 
presented a remarkable appearance. The fibers ran very 
irregularly, and were partly covered with scales ot a metal' 
lie luster, while on other fibers heavy sponge-like knots of 
dark color could be observed. The physical structure of the 
fiber seemed unimpaired. A careful chemical analysis dis- 
closed that 100 parts of the silk were made up as follows: 
Moisture, 915; pure silken fiber, 21 '35; oxide of iron, 13-45; 
other minerals, not determined, 3'BO; fatty oils, 1'85; or- 
ganic dye-stuffs and coloring matters, 50-90. The silk was 
free from cotton or wool fibers. For each part of fiber, 0'75 
part of oxide of iron and nearly 3 '50 parts of organic dyes 
were used for coloring. The coloring substances for this 
silk most probably contained tannic acids or similar 
substances. As much of the dyestuff and iron salt was not 
absorbed, it lay upon the surface of the fiber. Iron salts, 
when precipitated and combined with tannic or similar 
acids, will undergo, by action of the oxygen in the atmo- 
sphere, a certain chemical change, and in doing so give out 
heat. The combustion thus started was assisted by the in- 
flammable silk fibers and fatty oils. 

The report further stated that for several years manufac- 
turers of silk goods in Germany and France have supplied 
the market with an article remarkable for its fine luster and 
heaviness, combined with extraordinary cheapness. Fre- 
quent fires in warehouses and railway oars, where such silks 
had been stored, led to a close investigation, and its danger- 
ous character was discovered. Its liabilitj' to spontaneous 
combustion arose from its being overloaded with dyestuffs 
and chemicals. Steps were at once taken by insurance and 
railway companies to secure themselves against loss from 
this cause. 

The steamship company to which the Mosel belongs an- 
nounce that hereafter silk of this incendiary character will 
be stowed in a separate compartment of their steamers, 
where it can be constantly under observation, the oflaoers 
being provided with means for flooding that part of the 
cargo at a moment's notice. This is no doubt a good rule; 
but a better and surer preventive of risk from spontaneous 
combustion in such dangerous materials would be to stop 
buying them. 

A gentleman who was in Lyons at the time of a fire, from 
a similar cause, on the Oder, is quoted as saying that then 
the matter was brought to the notice of the silk manufac- 
turers in that city. They acknowledged that there was dan- 
ger from spontaneous combustion in heavily-weighted cord 
and sewing silk, as instances had been known of its flaming 
up when thrown in heaps in the factories. They, however, 
doubted whether there could be any danger in manufactured 
silk. This, after coming from the dyer, went through so 
many processes, that they thought all danger was worked 
out. The gentleman further stated that at one time sewing 
silk was regarded with such suspicion by the Russian au- 
thorities, that its carriage on passenger trains in Russia was 
prohibited. He stated that the dangerous quality in silk 
arose entirely from the chemicals used in the dyeing to give 
it weight. He knew of silk which came from the dyer's 
with an increased weight of over 375 per cent. 

Ladies who complain that American silks do not show the 
brilliant luster of certain foreign brands, may now estimate 
the actual percentage of silk in their brilliant but brittle im- 
ported gowns. Dyestuffs may be bright of luster, but they 
are not cheap at the price of silk, nor are they durable or 
particularly desirable for wearing apparel, let alone any risk 
from spontaneous combustion. 



free. It is a ludicrous sight to see twenty or thirty such odd 
looking heads sticking out of the sand. In consequence of 
the weight and the saline character of the sand, the skin of 
the patients becomes so red that when they emerge from 
their sandy bed (which they occupy as long as possible) 
they look like boiled lobsters. "Wooden huts, or tents im- 
provised with oleander and plantain branches, are used as 
bathing houses, and a piece of bread, some grapes, and a 
glass of wine, generally constitute the meal of a patient. 
Direct inquiry of the patients has elicited the fact: that the 
effects of this sand treatment are decidedly beneficial. 

Another variety of bath is likewise not uncommon, the 
so-called " mud bath." In the canals and ditches into which 
the sea water is allowed to flow, in order to obtain com- 
mon salt by spontaneous evaporation, a mother water 
containing chiefly magnesium, bromide remains behind, 
after the crystallized salt has been removed. At the same 
time, an aluminous mud collects at the bottom. This 
, mother water, together with the mud, is used by patients 
affected with chronic splenitis caused by the frequent ma- 
larial fevers prevailing among the workmen in these locali- 
ties, and with intestinal infarctions. The method consists 
in smearing the whole body with the saline mud, and in ex- 
posing themselves afterwards to the rays of the sun until 
the coating has become dry, when it is washed off with the 
saline mother water. Sometimes both the sand and the 
mud bath are used locally on a special portion of the body 
only, as, for instance, the legs or feet. 



ORIENTAL SAND AND UTJD BATHS. 

In many low plains in the neighborhood ot the sea, in 
Greece, immense quantities of sand are constantly being de- 
posited from the inrolling waves, particularly at the pro- 
montory Sunium, near Missolonghi, near Corinth, and on 
some of the islands, as Noxos and Mykone. Professor Lan- 
derer, writing from Athens to j!few Remedies, says that these 
places are visited by persons affected with chronic rheuma- 
tism, anchylosis, and chronic synovitis of the knee joint, for 
the purpose of taking a sand bath. The patients (who are 
generally of the poorer classes) bury themselves in the sand 
or cause others to cover them with it, so that only the head, | 
which is covered with a night cap or straw hat, remains 1 



THE NATIONAL ACADEST. 

The first paper of the last day of the meeting of the Na- 
tional Academy was by Professor Joseph Le Conte, on the 
glycogenic function of the liver. It was read by Dr. George 
T. Barker, and was a continuation of the paper read at the 
previous meeting of the Academy. Dr. Le Conte contended 
that the chief function of the liver is in preparing sugar to be 
oxidized in the capillaries, whither it is carried by the blood. 
He regarded the liver also as a sort of storehouse for fuel; 
the carbon received one day may be held until the next day, 
when it is oxidized in the capillaries in contact with the 
tissues, with the evolution of heat. The paper provoked a 
lively discussion. 

Dr. Barker followed with a brief paper detailing the re- 
sults of certain variations of Arago's experiment to prove 
that a wire through which an electric current is passed be- 
comes for the time a magnet. This view was overthrown 
by the tests applied by Professor Franklin Bache, some 
fifteen years ago. 

Professor Bache placed a piece of cardboard against the 
wire in such a way as to cut the " magnetic field " con- 
taining the filings into halves. Immediately all the filings 
dropped. The inference was that the wire was not a mag- 
net. The filings, it was believed, had been held in position 
before the interference of the cardboard in one of two vvays : 
either by their magnetic adhesion to each other, or by the 
direct support of the currents circulating in the magnetic 
field. Dr. Barker has made some experiments to disprove 
these inferences. He employed a powerful magneto electric 
machine of the Wallace pattern at Ansonia, Conn. The 
energy it developed was so enormous that at a distance of 
seven feet an iron bar five feet long held opposite it would 
be instantly so charged with electricity as t» hold up an 
ordinary nail. This current of electricity would heat to 
cherry redness in a minute a quarter inch gas pipe three 
feet long. Dr. Barker performed the "experiment of 
Arago" with this machine, using a copper wire. Copper, 
being diamagnetic, seemed not so likely to become a mag- 
net as iron. A five inch iron spike was held below and 
close to this wire during the passage of the current. The 
spike was attracted, but not suflaciently to lift it clear. When 
the spike was touched to the wire, it immediately stuck 
fast at right angles to the wire. But when the spike was 
removed from the wire only the thousandth part of an inch, 
it fell to the floor. This showed that the great energy of 
the magnetism was in the wire, and not in the surrounding 
field. Then Dr. Barker had a glass plate prepared with a 
hole through its center; the wire was passed through the 
hole and iron filings sprinkled on the surface of the plate. 
When the current was passed through the wire, the filings 
arranged themselves in concentric circles around it. Further 
experiment showed, by reversing the wire current, that in 
this magnetic field the currents were traveling in circles 
around the wire. Finally, when the iron spike was held 
by the head parallel to the copper wire and near it, the spike 
deflected itself out of the perpendicular in the direction in 
which these currents were passing around the wire. Dr. 
Barker considers that his experiments yield conclusive proof 
that the old view was correct — that the wire through which 
a current is passing does become for the time a magnet. 

In the afternoon. Professor. J. S. Newberry, of Columbia 
College, delivered an essay on the vegetation of the Atlantic 
coast of North America in the cretaceous era, and illustrated 
his remarks by an exhibition of fossil leaves from the green- 
sands of New Jersey. No angiospermic leaves appear in the 
Trias or Jurassic formations, but in the pottery clays of the 
lower cretaceous they occur in abundance. One trayful of 
specimens contained only leaves belonging to the salix 
family — willow leaves, much resembling those of the present 
day, but in greater variety. The other tray contained the 
leaves of conifers, many of them beautiful specimens; twigs 
showing the skin or bark; cones, etc. Some of the leaves 
were imbricated. 

The question to which these fossils give rise is a difficult 
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one. They evidently are the product of a temperate, not a 
tropical climate. Now other fossils of the cretaceous era, 
such as animal remains, indicate a tropical climate for that 
period. These leaves are from the dawn of the cretaceous, 
its lower strata, and are very rich and varied. At the pres 
ent day it would be difficult to find in a large space such a 
great number of different species of trees as are supplied in 
cretaceous fossils. There can now be no doubt about the 
position of these remains, though when the cretaceous flora 
of this country was first announced it was bitterly disputed. 
We may suppose that in the dawn of the cretaceous we had 
a temperate climate here ; that our plants went westward and 
occupied Europe before the tertiary times, certainly before 
the miocene and the raising of the Alps. After that came 
the glacial qpoch and destroyed that vegetation, though its 
traces were left m the rocks of Greenland and Iceland. 
After that, Asiatic flora came to Europe and replaced its 
vegetation. 

Professor Marsh was deeply interested in Professor New- 
berry's paper He regarded this flora as much older than 
the lowest cretaceous marl of New Jersey. In that marl 
we have abundant crocodiles and oiher remains that render 
certain the tropical character of the cretaceous era. With 
regard to the fossil leaves, there had been a similar question 
once about certain Dakota fossils, including numerous dino- 
saurs, some of which were 30 feet high, and some no larger 
than a cat. It was now known that these Dakota fossils 
were Jurassic. Up to date we know of no cretaceous mam- 
mal. This is the most serious break in our palseontological 
record. Let us hope that in looking for these leaves we 
may find some mammal, large or small. Several geolo- 
gists jomed in the discussion at this point. Professor 
Marsh mentioned that he had himself picked up angiosper- 
mic leaves in Europe from undoubted cretaceous formation; 
these were then regarded as a great curiosity. He suggested 
that perhaps these leaves grew on forests near the tops of 
mountains, where they would have temperate climate, while 
it was torrid in the valleys below; and thatthesefossilleaves 
had been washed down the mountain sides and sunk in 
cretaceous swamps at the bottom. 

A second paper by Professor Newberry gave descriptions 
of certain gold and silver deposits in Utah and Colorado. 
In tlie limited area which he explored of the Horn Silver 
Mine, in Utah, there was not less than $30,000,000 of ore 
in sight. Specimens of sulphate of baryta With ruby silver 
were exhibited. The sandstones are full of the impressions 
of plants; the plants themselves have been removed and the 
vacancies filled with horn silver. It is said that there is no 
parallel instance of such impregnation, but he has seen simi- 
lar cases with copper ores in New Jersey. 

Mines in the neighborhood of the Horn Silver Mine were 
almost equally rich in argentiferous galena, worth $50 to 
$60 per ton. Recently a similar deposit, the Silver Cliff 
Mine, has been found in Colorado. The district is also of 
archendrite rock and trachyte. A man named Bassick, a 
sailor, who had wandered around the world, was reduced to 
his last cent in this region, and was living on "tick." He 
picked up a mass of the rusty conglomerate rubbish, and got 
somebody to assay it. The yield was $50 to the ton. The 
chemical history of these balls of trachyte is that they were 
boiled and softened, when silver ore floated into their crev- 
ices or coated their surfaces. There is found silicified wood 
at a depth of 150 feet. Bassick proceeded to work his mine, 
and eventually sold out for a round $1,000,000. Silver Cliff 
is a hill of ore about six miles away from the Bassick mine. 
Prom another locality arsenic ores were exhibited, and it 
was stated that there—" the Lucky Boy's Mine "— orpiment 
and realgar were found in veins. The arsenic ore in some 
assays yielded $150 to the ton. 

In his closing address Prof. Rogers dwelt upon the need 
of measures calculated to make the meetings of the academy 
more popular^-in character. It is not only the province of the 
academy to aid in research and to facilitate the progress of 
science, he said; it is also its duty to make its work more 
generally and popularly known. It is a part of the benefi- 
cence of science to extend as widely as possible the know- 
ledge of great truths and of the advances that are made in 
the discovery of underlying facts and principles. 

It is proper to add that in preparing our review of the 
proceedings of the academy we have been largely aided by 
the ample reports furnished by the New York Times. 
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BOADUASTEBS' DIFFICULTIES. 

At the first annual coavention of the International Road- 
masters' Association, at Niagara Falls, last September, the 
difflculties experienced in maintaining railway tracks were 
discussed by the members at great length. The proceedings 
are reported in full in the Railroad Gazette, October 10 
and 17. 

Mr. Wiswell said that the most difficult thing he had to 
contend with was sliding clay banks in the spring of the 
year. He had thought it might be economical to use old 
sleepers for retaining walls; had heard of bank walls of old 
ties, on the Central Vermont, which had lasted twenty years 
and were still in good condition. 

Mr Hardy complained of fire and water. The latter occa- 
sions all sorts of trouble; sometimes it comes and takes out 
a culvert or bank; sometimes it soaks into clay banks, and 
down comes the bank on the track; and sometimes it comes 
under the track. He thought the New England men would 
bear him out in saying that with fire on the bridges, and 
•water in the wash-outs and slides, throwing the track in 



many cases, they could sum up the principal part of their 
anxiety and trouble. 

He then asked the opinion of the members as to the rela- 
tive merits of gravel, stone, and other forms of ballast. Mr. 
Collopy thought gravel ballast the best of any; better even 
than furnace cinders, which were liable to break in winter. 
Locomotive ashes make good ballast The trouble with 
them, however, is the difficulty and delay of unloading cin- 
ders. He had also used rolling mill clinkers — slag, iron, and 
limestone. 

Mr. Sullivan had tried the latter. He objected to cinders 
because they cause the ties to rot very fast. In locomotive 
cinders the ties (burr oak and white oak) play out in three or 
four years. In mill cinders they last as long as with gravel 
ballast. Touching the life of ties on the Atlantic and Great 
Western road, Mr. Latimer said that on the first division, 
where there is nothing but gravel ballast, ten years is the 
average; including sidings on the second division, which is 
also gravel ballast, but very poorly ballasted, eight 
years and four months; on the third, hardly better 
ballast, nine and one-tenth years; on the fourth, a good 
deal better ballast, ten years and three months. On 
a portion of the road, not well ballasted, very poorly ballasted 
indeed — that is, the third division — seven years and eight 
months; and in the longest part, better ballasted, eightyears 
and two months. In another portion, where the traffic is 
light, eight years and five months; and where it is still 
lighter, with good gravel ballast, eleven years — this with 
chestnut ties. Mr. Kennedy thought that the more rock was 
put under a chestnut tie the quicker it would give out. 

Mr. Hardy gave the following experience: About three or 
four years ago there was a piece of track laid for a change, 
and upon one of those tracks, about three-fourths of a mile, 
was sawed ties, which wear like bridge ties. He did not 
think the cutting up of those ties amounted to 25 per cent 
of the rest of the road. Thetrackis well laid; it is a silicious 
country, good quartz rock, and there is no heaving. He 
thought that with a proper rock ballast there must be a great 
saving in the wear of ties and rails. Mr. Latimer had no 
doubt that there is more wear upon the rail resting on rock 
ballast or cinder ballast than there is on gravel, engine cin- 
ders, ashes, or coal dust. The ties on hard ballast are more 
dug into by the rail than on elastic ballast. Mr. Collopy 
thought there was also more wear on the rolling stock, and 
more broken rails in winter. 

Mr. Armstrong expressed the opinion that locomotive cin- 
ders are calculated to preserve the life of some kinds of tim- 
ber, and are injurious to others. In 1864 he filled a track 
with locomotive cinders, and used white hemlock ties. Not 
one per cent of those ties have been removed. He filled 
another track with cinders, oak ties being used, and they 
rotted out in five years. He used nine inches of cinders over 
the ballast. 

Mr. Collopy expressed the opinion that the life of a hem- 
lock tie is about three years. Mr. Sullivan said that he put 
down 5,000 hemlock ties in Northern Michigan, and three 
years after took them out with shovels. They were too rot- 
ten to pull out. 

Touching the cost of maintaining a road bed in good con- 
dition, Mr. Burnett thought the yearly expense with gravel 
was about 40 per cent less than with broken rock. The ex- 
pense of keeping rock ballast free from grass and weeds is 
about one-half less than with gravel. In regard to keeping 
a good surface on the road, Mr. Sullivan claimed that rock 
ballast was better than gravel, the latter being liable to settle 
unevenly in spring time. His choice would be ; first, rock 
ballast; next, furnace cinders, where they could be got. Mr. 
Latimer preferred rock with a covering of gravel. 

With reference to the heaving of the track by frost and 
irregular thavving, Mr. Burnett said that under certain con- 
ditions the south side of the track may heave as much as the 
north side. With a clay embankment stone will heave nearly 
as much as gravel. Stone is more open than gravel, frost 
penetrates further, and when the clay freezes the track will 
heave. 

Mr. Shanks said that when eighteen or twenty inches of 
ballast was used there would be little freezing. But if the 
clay froze to any depth it was absurd to expect it not to 
heave. Gravel tends to keep the frost out to a certain ex- 
tent. Mr. Preston suggested that imperfect drainage might 
be the cause of heaving. Mr. Burnett instanced a cut 250 
feet long, the water running eight inches to the bottom of the 
ties, and there is no heaving. Mr. Wiswell spoke of a rock 
cut with water right up to the end of the ties, in some places 
the gravel would be heaved up through the track, but the 
ties never were out of place. Mr. Hardy's company had a 
rock cut with much water in it, in which 1,000 feet of new 
steel rails had been laid. The water gave a great deal of 
trouble. Mr. Burnett said he would lay 3 inch sewer pipe 
close to the ends of the ties and fill in with gravel He knew 
from experience that the method would prevent a great deal 
of heaving where water came from the top and had no chance 
to escape from the bottom. Mr. Hardy thought the pipe 
would not stand the temperature. They had made it a mat- 
ter of much study, for they had lost a great deal of steel rail 
there. This on account of the rigidness of the road bed. 
Owing to the excessive wear in the four months of frost the 
life of the rails was diminished about forty per cent. 

Mr. Adamson's experience was that rock is the cheapest 
ballast in cuts. The ties last longer, and there is less ten- 
dency to heave in winter. Another advantage was the ab- 
sence of weeds and grass to attract stock. In Indiana good 
gravel is' hard to get. He would prefer gravel if he could 



get it. It costs less to put in and take out ties in gravel than 
in rock ballast. The most perfect bed would probably be 
pure gravel on stone. 



THE "CONCH PEABL." 

Many of the readers of the Scibntipic American have 
doubtless frequently seen and admired the delicately tinted, 
pink-faced shells which are extensively used in the United 
States for bordering garden walks and other ornamental pur- 
poses, but few probably are aware that in the conch which 
forms and inhabits this shell is occasionally found a very 
lovely gem, known to lapidaries as the conch pearl. When 
perfect the pearl is either round or egg-shaped and some- 
what larger than a pea, of a beautiful rose color, and 
watered, that is, presenting, when held to the light, the 
sheeny, wavy appearance of watered silk. It is, however, 
a very rare circumstance to find a pearl which possesses all 
the requirements that constitute a perfect gem, and when 
such does happen, it proves an exceedingly valuable prize to 
its fortunate finder. A good pearl is very valuable indeed, 
some having been sold in Nassau for no less a sum than four 
hundred dollars. Although many of these pearls are annu- 
ally obtained by the fishermen in the Bahamas, not more 
than one in twenty proves to be a really good gem, and 
hence probably their high price. 

Pink is the most common and only desirable color, al- 
though white, yellow, and brown pearls are occasionally 
found. Even among the pink ones there is usually some 
defect which mars their beauty and materially injures them; 
some are very irregular in shape and covered apparently 
with knobs or protuberances; others are too small, while 
many lack the watering, which gives them their great value 
and chief beauty. 

The conch abounds in the waters of the Bahamas, and 
thousands of them are annually obtained and destroyed for 
their shells, which form quite an article of commerce, but in 
not one conch in a thousand is a pearl found. When this is 
taken into account, and the other fact, that not more than 
one in twenty of pearls found turns out to be perfect, it will 
at once be seen that a good conch pearl will always be a rare 
and costly gem. In fact, their value within the last few 
years has almost doubled, and the demand for them is stead- 
ily increasing. 

Most of the conch pearls found in the Bahamas are ex- 
ported to London, where they are readily sold. A few have 
been sent to New York, having been purchased in Nassau 
by an agent of Messrs. Tiffany & Co., the well known 
jewelers. 

Like everything else that is valuable, the conch pearl has 
been imitated, and some of the imitations have been sold as 
the genuine article. Many years ago an ingenious American 
visited Nassau and conceived the idea of making conch 
pearls. He succeeded admirably in cutting out of the pink 
portion of the shell some very creditable imitations. To 
make success doubly sure, he procured a number of the live 
shell fish, carefully inserted his spurious pearls in the posi 
tion in which the genuine pearl is usually found, and placed 
the fish in an inclosed place in the water. At the expiration 
of a month or more, the fish were again removed, and, of 
course, pearls found in them, several of which were sold to 
inexperienced persons before the fraud was detected. It 
was detected, however, and the perpetrator received prompt 
and deserved punishment. Saundeks. 



Importance of Illustrating Inventions. 

Thousands of persons who have spent a little money in 
bringing their inventions prominently before the public 
have realized rich harvests thereby. We believe, and have 
abundance of evidence in support of it, that greater results 
have been effected to the patentee oftentimes by having his 
inventions illustrated in the Scientific American, at the 
expense of a few dollars, than by thousands spent in inju- 
dicious advertising. It is only subjects of merit or novelty 
that find place in these columns, and to the pages of the 
Scientific American, therefore, the public refer for the 
latest improvements. 

Patentees who have good inventions cannot overestimate 
the importance of having them first illustrated and after- 
ward advertised in these columns. It will usually pay ten- 
fold the cost, and has often paid a hundredfold. 

Patentees, and those who wish to have their inventions 

or machines which they manufacture illustrated in this 

journal, will receive full information by addressing this 

office. 

< < ■ > » 

James Clerk Maxwell. 

The well known Professor of Experimental Physics at 
Cambridge, England, James Clerk Maxwell, M.D., LL.D., 
FR.S., died November 5. Professor Maxwell was an ac- 
complished mathematician and successful investigator in 
physics. His ''Treatise on Electricity and Magnetism," 
and " Theory of Heat," are his best known works. 



A Great Ship enters Sontb Pass. 

The British steamship City of Bristol, Inman Line, went 
through the jetties October 31, drawing 34 feet 7 inches of 
water. The tide was four inches below the average. There 
was -no detention whatever at the jetties or at the head of 
the pass. Since that date it has been announced that the 
largest cargo of cotton ever floated at New Orleans has 
safely passed outward. Now for the sanitary improvements 
of the Mississippi Valley, which shall permanently avert the 
danger of yellow fever blockades. 
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BLAST ENGINE. 

The accompanying engraving represents a blast engine 
made by tlie I P Morns Company, of Philadelphia. This 
engine has been designed to meet the wants of American 
furnace managers, certain requirements having been laid 
down as a standard which the firm have endeavored to fol- 
low as closely as possible. These requirements are: "Com- 
pleteness without sacrifice of accessibility to the moving 
parts, self-adjustment of parts liable to irregularities of 
wear, and steadiness of the whole structure and preservation 
of alignment by being self-contained." The first engines of 
this class — a pair having steam cylinders forty inches in 
diameter, and blast fifty-eight inches, with a stroke of four 
feet SIX inches, and producing a blast pressure of twenty- 
five pounds — were built about ten years ago for Bessemer 
steel production. Since that time a large number have been 
built and put into successful operation, showing that the 
efforts of the builders toward perfection of design have not 
been without their reward 

The firm construct engines on this plan with blast cylin- 
ders varying from seventy-five inches in 
diameter and six feet stroke to one hun- 
dred and eight inches in diameter and 
nine feet stroke, and nearly all .of them 
are provided with condensing apparatus 
sufiicient for initial steam pressure of forty 
pounds per square inch, admitted during 
three fourths of the stroke, and producing 
a vacuum of twenty-four and one half to 
twenty-six inches. 

The engines are fitted with the Wanioh 
equilibrium valve. The essential feature 
of this valve consists in the use of a ring 
cast on the back of the main valve, ex 
tending upward and bored out so as to 
envelop and slide freely upon the outside 
of another ring cast on the steam chest 
bonnet above, extending downward and 
turned off evenly on the outer circum- 
ference. These rings are of course con- 
centric, and the annular space between 
them is quite small, very much less than 
the aggregate area of the holes for the 
passage of steam ^below the pilot valve, 
consequently any steam passing this annu 
lar opening when the pilot is raised, goes 
freely through into the cylinder, exerting 
no appreciable pressure on the back of the 
main valve, and permitting it to rise easily. 
This has been confirmed by connecting an 
ordinary steam gauge with the space 
inclosed by the rings, showing the pressure, 
when the pilot was seated, to be, say, 
thirty five pounds, and dropping suddenly 
almost to zero when the pilot was raised, 
until the main valve opened, when it rose 
again~to thirty-five pounds. This valve 
has been in use for about four years with 
highly satisfactory results, saving steam 
and proving easily manageable. 

The blast valves are of selected thick 
sole leather, backed with plate iron, and 
the blast piston is fitted for either metal, 
wood, or bag backing. The steam piston is 
provided with metal double rings held out 
by springs. The-valves are lifted by cams 
operating directly against rollers fitted 
into the bottom ends of the lifting rods, 
and these cams are adjustable but not 
variable, giving facilities for experiment 
ing so as to determine the best distribution 
of Steam without interference with each 
other. The cam shaft is driven by spur 
gears fitted to the main shaft. The rim of 
the fly wheels on the side in line with the 
crank pin is cored out, so that the excess 
of weight on the other side will counter 
balance the weights of piston rods, cross- 
heads, etc. The shaft is of wrought iron, 
and the crosshead swivels in the yoke con- 
necting the two piston rods, so that it may 
accommodate itself to any irregularities 
of wear in the main shaft or crank pins. 
The engine shown in the engraving has a height of thirty- 
six and one half feet, weighs 'two hundred and fourteen 
thousand seven hundred and ninety-four pounds, and exerts 
seven hundred and fifty horse cower, delivering ten thousand 
cubic feet of air per minute. The bed plate upon which 
the whole construction rests is eight feet wide and thirteen 
feet long, weighs seventeen thousand pounds, and is laid on 
a foundation of hard brick or good stone at least ten feet in 
depth, and well anchored to it so as to insure stability. The 
steam cylinder is fifty inches in diameter, and the blast 
cylinder ninety inches, the stroke being seven feet. The fly 
wheels weigh forty thousand pounds each. 

The height of the engine is principally due to the length 
of stroke, and this has been done so that a given quantity of 
air can be supplied by a less nutnber of revolutions and with 
fewer beats of the blast valves than is generally adopted in 
other engines. The direct loss in delivery, due to piston 
clearance and space in the passage, being a quantity depend- 
ing on the diameter of the blast cylinder, then if we take a 
flxed diameter of cylinder it is clear that the percentage of 



loss of useful effect will diminish as the stroke increases. 
The engine is provided with a condensing apparatus situ 
ated just back of the main working parts, and in the entire 
construction everything has been carried out with a view to 
proper economy both m first construction and in future 
use. 



JHacbluery for IfloTlng Cleopatra's Needle. 

Mr Charles Roebling, who designed the machinery to be 
used in taking down the Obelisk of Alexandria and in set- 
ting it up again when it reaches this city, describes it, in 
the World, as a special structure designed to shift the posi- 
tion of obelisks from a vertical to a horizontal position In 
taking down the monolith the first thing done will be to 
cover it with a casing of two inch oak planking, which will 
be bound at intervals of three feet with strong iron bands. 
This done, the obelisk will be guyed at the top from four 
points, like the mast of a vessel, so that there will be no pos- 
sibility of its falling over. 

The center of gravity has been calculated to be at a point 




I P. MORRIS COMPANY'S BLAST ENGINE. 

36 feet above the base; here will be placed trunnions on 
either side, which will be bolted across the sides by eight 
one and three quarters inch iron and four two inch steel 
bolts. The trunnions are historical in their way. They are 
cast from cannon metal only, and many of the cannon used 
were captured from the Confederates during the war, 
besides which they are the heaviest castings of their kind 
ever made. The trunnion plates are four inches thick, nine 
feet wide, and 6 feet high. At the center is the turned trun- 
nion, which is thirty -three inches long and eighteen inches 
in diameter. The weight of each trunnion and plate is 1,250 
lb , making them together IJ^ tons. The metal used in the 
casting is of the best quality, a sample taken from the same 
heat having broken at a tensile strength of 2,900 lb. to the 
square inch. It is seldom that such excellent metal has been 
obtained. 

The next operation will be to quarry out four six inch 
channel ways through the base of the obelisk and insert I 
beams, which are to assist in raising it from the foundation. 

The foundations for the towers will next be odnstructed. 



They will consist of two platforms, one on each side, of 
three inch oak planking, each six feet wide and twenty-four 
feet long. On top of these will be set four oak sticks, 
twelve by eighteen, firmly bolted together. The iron work 
of the towers will then be built on top of the preliminary 
foundation. This consists of one wrought iron tower placed 
on either side of the monolith. Each tower is made of six 
twelve-inch heavy wrought iron I beams, spreading out at 
the base to a distance of twenty-one feet and converging at 
the top to within five feet The beams at their base rest on 
four heavy I beams, and are securely riveted to the plat- 
form by means of plates and knees. Placed on top of 
these posts are caps, each five feet long and thirty inches 
wide, which are also secured by means of plates and knees. 
The posts are braced from top to bottom by angle and chan- 
nel irons, making the towers perfectly rigid. ' Placed on 
top of the caps and securely bolted to the tower proper are 
cast iron journals which weigh 3,700 lb. each, forming the 
grooves for the trunnions to work in. A six inch rib is cast 
on the bottom of each of the trunnions, and in these ribs 
there are four two inch holes. Through 
each of these holes one and three-fourths 
inch iron rods are inserted, connecting 
with similar rods from the six inch I 
beams running through the base by means 
of right and left thread turn buckles, 
which will be used to raise the obelisk 
from its foundation and throw the weight 
on the trunnions. The foundation will 
then be removed and the obelisk will be 
left hanging free. 

On account of the stone having an 
unknown factor of safety when sup- 
ported at its center of gravity or at either 
end (according to some authorities as low 
as one and one half times), it has been 
deemed advisable to strengthen the stone 
by means of one and three-fourths inch 
(diameter) wire rope stays, which are run 
over a frame nine feet high resting on the 
trunnion, which is intended to be upper- 
most when the stone is in a horizontal 
position, to either end of the obelisk. 
The stays will relieve each end by some 
twenty-five tons, thus preventing any pos- 
sibility of the stone cracking at its center 
of gravity. Having taken every precau- 
tion and got the obelisk into a free posi- 
tion it can then be easily turned. This 
will be a matter of very little exertion, 
provided the structure is perfectly aligned. 
When the obelisk is placed in a horizon- 
tal position. Captain Gorringe, who is to 
have the work in charge, will next proceed 
to build two piles of beams placed cross- 
wise. As soon as they reach the height of 
the stone jacks will be used to lift the 
latter out of • its trunnion bearings and 
block it up. All the construction will 
then be taken away, and foot by foot the 
obelisk will be lowered to the ground by 
reducing the piles, first from one side and 
then from the other. 

Once on the ground the obelisk will be 
incased in an iron cradle, which consists 
of a parabolic truss on each side, con- 
nected by means of heavy channel floor 
beams and braces. To the floor beams 
two heavy channel bars will be riveted, 
and corresponding channels will be laid 
on the ground to form the train for the 
obelisk to move on, which will be accom- 
plished by inserting eight inch cannon 
balls into the grooves formed by the chan- 
nel bars. The track will be laid sixty 
feet ahead of the cradles, so that as the 
stone is pushed along, the track behind 
will be taken up and placed in the front. 
The machinery above desoribedhasbeen 
made at the works of John Roebling Sons, 
Trenton, N. J. The castings of the iron 
work were made by the Phoenix Iron 
Works Company, of Trenton, and the 
carpentering work will be done abroad. The description of 
the obelisk as used by Mr. Roebling to make his calcula- 
tion is as follows- 67 feet 2 inches high, 8 feet 2% inches by 
7 feet d% inches wide "at base, 5 feet 2 inches by 6 feet wide 
at top. Substance, granite; center of gravity distant from 
base, 36 feet; surrounding (character of) soil, sand. 

The same structure, with very little difference in the 
manipulation, will be used to erect the obelisk when it is 

brought to New York. 

. * < I > ^ ■ 

Blectrical Camphor. 

If a small bit of camphor is laid upon water it begins turn- 
ing and moving about with great rapidity. If'a few grain.-; 
of lycopodiumorother light powder have been previously 
scattered on the water they are drawn toward the camphor by 
eddies in an inverse direction. These phenomena were ob- 
served in 1748 by.Romieu, who attributed them to a differ- 
ence of electricity between the water and the camphor. Sub- 
sequent investigators thought they might be due to the cam- 
phor vapor striking the water and producing a recoil. M. 
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Casamajor has, says Les Mondes, resumed the study of the 
question and adopted the views of Romieu. He instances 
the following crucial experiment: At the same time that the 
bits of camphor are thrown upon the water insert a glass rod 
which has beeu rubbed with flannel ; the motion immediately 
stops. If the electricity is removed from the rod by rubbing 
it with tinfoil, it loses its power of checking the eddies. 

^ I ■ > » 

A NEW DEVICE FOE PREVENTING JOURNALS FROM 
HEATING. 

It frequently happens that in spite of any amount of pre- 
caution the journals of machinery will heat and cause 
trouble and delay and work injury to the bearings. In 
many cases the ditHculty may be overcome by 
the reconstruction of the entire machine, but 
this is expensive and inconvenient. The 
invention of Mr. James Dempsey, of Lewis- 
ton, Me., which is shown la the annexed 
engraving, is intended to obviate this diffi- 
culty by conducting away and dissipating the 
heat by means of metallic conductors, ex- 
posing a large surface to the air. Three 
forms of the device, all based on the same 
principle, are shown in the engraving. That 
shown in Fig. 1 consists of a copper collar 
fitted closely to the shaft near the bearing, 
and provided with a number of radial pins, 
around which copper wire is wound or woven 
so as to present a large radiating surface to 
the surrounding air. The temperature of the 
shaft can never greatly exceed that of the 
collar clamped upon it, and the temperature 
of the collar cannot become much higher 
than the air in which the pins and surround- 
ing wires revolve. 

In the form shown in Pig. 2, spiral copper 
wires are inserted in the collar to conduct 
away and dissipate the heat; and in the form 
shown in Pig, 3, metallic disks are employed 
as radiators instead of wires. There are, in 
fact, many forms in which the device may be constructed, 
and, as will be necessary, modify the apparatus for different 
applications, the inventor does not limit himself to any 
particular form. The device is applicable to the bearings of 
shafting, to car axles, to the shafts of calender rolls, and 
other journals liable to heating. The inventor says that in 
actual use it has proved very efficient. 

■ ^ 1^ < » I * 

NOVEL STEAH GENERATOR. 

We give herewith an engraving of a steam generator 
recently patented by Mr. Ch.arles Ward, of Charleston, W. 
Va., and lately tested both as to efficiency and economy on 
the experimental stern-wheel steamer Wild Goose, plying 
on the Kanawha river. We understand that the boiler easily 
evaporates 85 cubic feet of water per hour, with a natural 
draught, and supplies steam at 190 lb. pressure to an engine 
having a 9^ inch cylinder and 3 foot stroke. The boiler 
occupies a space 7x8 feet on the deck of the boat, 
is 8 feet high, and has 28 square feet of grate 
surface; the smoke stack is 30 inches in diameter, 
and the weight of the boiler is only one-fourth that 
of flue boilers of the same capacity. Its construc- 
tion is such that a perfect and rapid circulation 
of water is secured. The inventor claims that 
the effect secured in rotating boilers is secured 
in this without mechanical contrivances. 

The Wild Goose is running daily, and is 
considered a perfect success by her projectors. 
The boiler has been twice inspected by the U. S. 
Steamboat Inspectors, and is allowed to carry 
193 lb. per square inch. The boiler consists of 
4 piles of 20 circular 2-inch iron tubas, the coils 
having respectively a diameter of 3, 3, 4, and 5 
feet, all having perfect connection with each 
other, and by their arrangement securing com- 
pactness, lightness, a maximum of heating sur- 
face with a minimum of fuel, and practically 
absolute freedom from danger of explosion. 

Our engraving represents a boiler having only 
two sets of curved tubes instead of four, but 
otherwise the same as that used on the Wild 
Goose. The connected series of curved pipes, 
A, are concentrically arranged and are inclosed 
by a concentric iron casing, D, having a fire- 
brick lining. The inner series of pipes surrounds 
a vertical cylinder having a firebrick facing. 
The curved tubes are inclined and connected 
with vertical stand pipes, c c', which are located 
on opposite sides of the boiler in line with the 
division wall of the fire box. The curved pipes 
are inclined, to facilitate the flow of water and 
steam toward the upper end of the stand pipes. 

The flame and produets of combustion pass 
up from each portion of the fire box in the spaces 
between the pipes, and between the pipes and 
the outer casing and the central cylinder. These 
firebrick surfaces reflectthe heat upon the curved 
tubes, and this, together with the direct action of 
the flame and heat from the fire, insures the rapid 
generation of steam. The steam and water are separated 
by the cylinder, C, which is connected at its upper end with 
the upper ends of the stand pipes, e', and at its lower end 
with the lower ends of the stand pipes, c. As the steam and 



water enter the cylinder, C, through the upper connect- 
ing pipes, the water falls while the steam is taken to the 
engine. A perforated diaphragm is placed across the 
cylinder just above the upper connecting pipes and below 
the engine supply pipe, to prevent the water from following 
the steam. 

The water that falls in the cylinder returns to the boiler 
through the lower connecting pipes. 

The stern-wheel steamer Wild Goose, upon which Mr. 
Ward's boiler is used, is said to be the lightejt and fastest 
boat of its class ever built. It is 110 feet long, 16 feet beam, 
and 3 feet depth of hold, and draws but 16 inches. The 
vheel is 13 feet in diameter and 10 feet 6 inches wide. The 




DEMPSEY'S COOLEE FOR JOUENALS. 

boat has made 10 miles in 45 minutes, with a current of two 
miles, and it is claimed that it has no equal in stemming the 
chutes or rapids on shallow rivers. 

^ t < > » 

AGRICULTURAL INVENTIONS. 

Mr. Moses N. Ward, of Cedar Rapids, Iowa, has patented 
a simple but efficient arrangement for operating the dasher 
of the churn. The invention consists in a short slotted lever 
and a long vibratory lever conuected by a screw in combina- 
tion with a shaft and dasher. 

Mr. Will Adair, of Canmer, Ky., has patented an improved 
cotton and hay press for baling cotton, hay, etc., or pressing 
and packing other commodities. The platen is attached to 
a sliding beam, and the mechanism for actuating it is 
attached to another sliding beam, which is arranged in 
alignment with the platen beam, and is allowed to move 
downward alternately with the platen. The mechanism 




WARD'S STEAM GENERATOR. 

consists of a train of gears and an involute wheel or eccen- 
tric, which is operated thereby, and acts intermittently on 
the head of the platen beam oi- stem to force the follower 
downward. 



Rose Pipes. 

In a little pamphlet entitled " Pire Hose," the writer of 
which is an Englishman, and also evidently a firm believer 
in leather hose, we find the following: 

"The history of flexible fire hose is not a long one. Its 
invention is claimed by two Dutchmen, both named Jan Van 
der Heide, who were inspectors of fire apparatus in the prin- 
cipal city of their country. In the year 1672 It was first 
publicly tried, and was found to be so successful that, within 
a twelvemonth, the old engines were discarded, and were re- 
placed by new ones to work with flexible suction and deliv- 
ery hoses. Five years later the Van der Heides were granted 
an exclusive privilege, which secured to them the right to 
manufacture these hoses for a period of 25 
years. This hose was made in 50 foot lengths, 
and was coupled by brass connecting screws. 
We find also that at this time, besides the 
leather hose, pipe of sailcloth or canvas was 
manufactured, and that 'a seamless fabric, 
covered with cement or paint, was used.' 
Here, then, we have the canvas and woven 
hose which has lately been brought forward 
as a new invention. The reason of this is to 
be found in the fact that canvas hose rapidly 
gave way before its rival, leather, which, 
although it was by no means perfect, being 
' sewn together like a boot leg,' and far from 
wafer tight, yet, to the mind of our fore- 
fathers, was evidently the superior of the two. 
It was not till 1760, eighty years after the in- 
vention, that flexible hose was introduced 
into this country. In 1808 copper-riveted 
leather hose was first made by Messrs. Sellers 
& Pennock, of Philadelphia; thus the honor 
of so great an improvement in such a valuable 
article belongs to an American house. Eleven 
years later Mr. Jacob Perkins introduced cop- 
per-riveted hose into Great Britain, and at the 
same time brought into use an improved 
coupling, which connected the hose without 
twisting it or diminishing the water-way, for which he was 
awarded a silver medal by the Society of Arts. Hempen 
hose, woven without seam, was made in Leipsic by one Beck, 
a lace weaver, in the year 1720. After this it was made by 
Erke, a linen weaver at Weimar; and at a later period of 
linen at Dresden, and also at Silesia. The canvas hose, re- 
cently introduced and flaunted before the public as something 
new, has been tried and abandoned 150 years ago. India 
rubber hose was brought out about the year 1827, by Mr. 
Thomas Hancock, of Pulham, and is' thus the latest invented 
of any of the principal descriptions of hose that are in ex- 
tensive use." 

i» « » > ♦ 

MECHANICAL INVENTIONS. 

An improvement in plates for holding screw-cutting dies 
has been patented by Mr. Johan G. Geiser, of Fort Clark, 
Brackettville, Texas. This invention relates to hand plates 
for holding screw-cutting taps and dies. It con- 
sists in certain novel features by which screw 
threads may be more conveniently cut than here- 
tofore, and whereby left hand taps may be formed 
from blanks by right hand screw-cutting de- 
vices. 

Mr. Aaron T. Hammer, of Sedan, Kan., has 
patented an improved sewing machine motor, 
which consists in the combinatit)n of devices by 
which the vertical motion of a platform is con- 
vered into rotary motion and transmitted to the 
band wheel when the platform moves down. 

An improvement in dumping wagons has been 
patented by Miss Annie McParlane, of San Ber- 
nardino, Cal. The object of the invention is to 
provide a cheap, simple, and convenient dump- 
ing cart or barrow that will be especially ser 
viceable in mines. 

Mr. Benjamin F. Walters, of Norfolk, Va., 
has invented an improved machine for removing 
the stems, particles of dirt, and other adhering 
impurities from peanuts, and for polishing and 
assorting them for the market; and it consists in 
a peculiar arrangement of a polishing brush, and 
in means for rendering a picking apron detach- 
able from the discharge end of the separator. 

Mr. Daniel M. Holmes, of Arlington, N. J., 
has invented an improvement in the construc- 

^tion of the cake machines for which letters 
patent, Nos. 174,244 and 188,366, were granted, 
February 29, 1876, and March 13, 1877, respec- 
tively, to the same inventor. The object of this 
invention is to make the machines more conve- 
nient in use and more reliable and efl'ective in op- 
J^ eration . 

Mr. Jackson M. Rose, of Abingdon, Va., has 
patented an improvement in the class of beds or 
bodies of farm wagons which are made in sec- 
tions to adapt themjor extension longitudinally. 
Mr. Frank W. Devine, Of Carrollton, Mo., has 
patented an improved chain pump and curb, 
which consists in constructingthe curb or casing 
above the ground in a portable shape, and in combining the 
suspended chain with a pipe or tube termiaating at one end 
in a discharge spout and at the other end in a bent neck hav- 
ing a funnel-shaped mouth, the bend being made larger thaP 
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the other portion of the pipe and provided wtih an opening 
for admitting the water. 

Mr Joseph Baker, of Lebanon, O., has invented an im- 
plemelit for cutting the wire bands with which sheaves of 
grain are bound. It consists of a blade with a hook at one 
end, and at the other a stock and bent lever connecting 
with one end of a rod on top of the blade, the other end of 
which has a right angular forked projection fitting over the 
blade, to which it is connected by pivots working in V-shaped 
slots in the fork. On one side of the fork is a cutting bit, 
and on the other a clamping edge opposite a lug attached to 
the end of the blade. The wire being caught by the open 
hook, the forked projection is thrown forward, severing the 
wire, one end of which is caught between the clamping edge 
and the lug, and thus drawn from the sheaf. 



Protection from Ijigbtnlng.— A Xote Arom Professor 
macombero 

To the Editor of the Scientifia American : 

Your criticism of my use of the word " practical " in the 
Scientific American of November 1, is, to a certain extent, 
proper. In the amount of space accorded me for reply to a 
correspondent it was Impossible to consider the matter fully. 
Fearing, however, that your criticism may lead readers to 
deem me an advocate of the " Chambers " lightning rod, I 
desire to call your attention to the fact that I have de- 
nounced that rod in language which cannot be mistaken, 
and the company has actually commenced a suit against 
me for $50,000 damages in the United States Court of this 
State. J. K. Macomber. 

Phys. Laboratory, Iowa Agricultural College, 

Ames, Iowa, October 37, 1879. 

^ < » I ^ 

Iron as a Fertilizer for Pear Trees. 
To the Editor of the Scientific American : 

It is conjectured that New Haven County, State of Con- 
necticut, has a larger supply of choice pear trees than any 
other county in the United States. In the city of New Ha- 
ven alone, their number increases to thousands. As the city 
is renowned for its noble elms and unsurpassed shade, like- 
wise is it noted for its neat cottages and fine residences, 
about which are yards and gardens abounding with orna- 
mental and fruitful vines and trees. Every owner of a lot 
seems to have devoted a portion to the culture of fruit. Of 
the large variety represented, the pear tree and grapevine 
are the most prominent. One gentleman has over two hun- 
dred varieties of pears growing on two separate plots of 
ground, embracing hardly more than 300 feet square. This 
number may appear to the owner of a single variety like a 
marvelous amount, but when placed in connection with the 
multitudinous number in existence, it dwindles through the 
comparison. It is stated that the celebrated pomologist of 
Europe, Dr Van Mons, has fruited over eighty thousand 
varieties, which is only a small portion of the whole number 
produced by diiferent individuals. This may seem iucredi 
ble to those who are not acquainted with the culture of this 
fruit; and to those familiar with the peculiarities and capri- 
cious nature of the pear, it becomes a matter of no little 
surprise. 

The climate as well as soil of New Haven appears to be 
peculiarly adapted to the culture of pears; but when the 
soil is examined closely it is found to be composed mainly of 
sand with a small proportion of iron, which is a needed 
requisite for stimulating the growth of the tree and fruit. 
When we take this fact into consideration, we are led to 
expressions of surprise at the success met with in this par- 
ticular branch of pomology. There are bounds, however, 
to the successful culture of pears, as varieties have failed, in 
nearly all instances, of proving profitable. Of this number 
the most prominent is the Flemish Beauty and White 
D'Oyene. The latter, however, is now hardly known in this 
section, although it flourishes well, it is said, in the West; 
while the former, on account of the poor success attending 
the ripening of its fruit, is looked upon with disfavor. None 
were able to give any cause for this failure, and it was there- 
fore with no very great hopes of ascertaining the cause and 
finding a remedy that I early in the season commenced mak- 
ing this variety something of a study. 

In pursuing the study I have considered the manner of 
cultivation and nature of the fertilizers used, also position 
of the trees, and have selected three or four upon which to 
remark. The first to be mentioned is a standard, some fifteen 
feet in height and between twenty-five and thirty years of 
age, growing near a farmhouse a short distance from the 
city. The tree is sheltered upon the west, north, and south, 
but not upon the east. The ground is turfed and receives 
no fertilizer. This tree blossomed and set full, but the 
pears commenced early to crack, and none ripened. The 
second tree is a dwarf, notwithstanding the nature of the 
Flemish Beauty is a standard, growing in the western por- 
tion of the city. It is some twenty years old and not over 
ten feet high. It stands within eight feet of a high close 
board fence, and about it orw the other sides stand trees of 
different varieties that produce excellent fruit. The ground 
about the tree is cultivated and fertilized from a compost 
heap. The tree blossomed full last spring, and the iudica- 
cations were promising for a superior crop until the pear 
had reached the size of an average Sickle, when they com- 
menced cracking. At that time there was a sufficient 
quantity on the tree, had they matured, to make about two 



bushels of pears; but in place of gathering that amount but 
one ripe Flemish Beauty was plucked from the tree. All of 
the others had cracked, a very few had prematurely ripened 
and dropped oflE, in all furnishing not a dozen good ripe 
pears. 

The third tree is one belonging to Henry Hale (Henry 
Hale & Co , carriage builders), and growing near Mr Hale's 
house, situated in the lower or eastern portion of the city. 
The tree is a standard of a very thrifty growth, about twenty 
five years old, and as many feet in height It is protected 
on the south by his dwelling, the north by standards of dif 
ferent variety and the carriage factory; east and west by ad 
joining gardens. The ground is turfed save a circle about 
four feet in diameter around the tree. Within this space 
the earth is kept loose and free from weeds or other vegeta 
tion. For a fertilizer Mr Hale has for many years used one 
of a peculiar nature, it being composed of the sweepings of 
the smith shop and the shavings, dust, and dirt from the 
room In which the woodwork is made, all being burned in 
one heap, and the residue used as a fertilizer, it being well 
mixed with the earth about the trees The sweepings of the 
smith shop is comprised of many particles of iron varying in 
size from an iron filing to that of a half ounce In weight. 
The trees treated in this manner, and the Flemish Beauty in 
particular, are remarkable for their healthy appearance 
This tree produces pears of great and unusual size, which 
mature well, and, as Mr. Hale states, have never been known 
to crack. His knowledge of cracked pears was acquired by 
his attention being called to samples shown him by his 
neighbors, who were unsuccessful in raising Flemish Beau- 
ties. This season the tree bore the extraordinary crop of be- 
tween six and seven bushels, the largest weighing froiji ten 
to twelve ounces, a fair average being nine ounces. 

At the county fair held in this city there was a collection 
of two hundred and seventy -five plates, of which number 
Mr. Charles Dickerman, of this city, represented sixty-four 
varieties. The largest pears exhibited were a half dozen 
Napoleons; next came the Dutchess. The Flemish Beauty 
was represented by only three or four plates, of which Mr. 
Hale took the first premium; the nearest approaching his in 
size being very much smaller. 

The conclusion I have reached regarding the cause of fail- 
iire in crops of Flemish Beauty is to attribute it to the lack 
of iron in the soil. This is based upon the success met with 
by Mr. Hale in the culture of his trees, representing quite a 
variety, all of which excel in size and quantity of fruit. It 
cannot be ascribed to the virtue of the ashes, as the residue 
from each burning remains as an accumulation to the pile, 
gradually increasing its size for several months before a suf- 
ficient quantity to warrant its removal has been heaped to- 
gether. The ashes are meantime leached by rains, and their 
strength is exhausted. The particles of iron do not so rea- 
dily waste their strength, but when corroding enter into the 
ashes, enriching them with its changed form and becoming 
a suitable ingredient for nourishing the roots and trees. This 
conclusion is strengthened by considering, in connection with 
this tree, one growing upon the opposite side of the street 
from Mr. Hale's ground. It has the advantage of the samesoil 
and similar location, but not the same fertilizer. The fruit 
of this last tree cracked badly. Is not therefore the sugges- 
tion of fertilizing with iron worthy of a trial? It would cost 
nothing but the trouble to procure some iron filings or drill- 
ings and occasionally mix them with the soil about the roots 
of the tree. Filings or drillings corrode the most readily, 
and would prove the speediest manner of producing the de- 
sired effect. One year's trial may produce no decided im- 
provement; several may prove no better; yet we consider it 
worthy of a trial. 

There is another indication in the fruit of the Flemish 
Beauty of an unhealthy state of the tree, consisting in the 
pears becoming covered with small black spots; and a lack 
of vitality by the leaves turning and falling early. Neither 
the spots nor blotches are found upon Mr. Hale's fruit, nor 
do the leaves prematurely fall from the tree. The fruit on 
this tree is possessed with a dark green skin, marked with 
streaks or blotches of rust, and in ripening the green changes 
to yellow, the rust is more strongly defined, and the scarlet 
tint, so much admired by pomologists, deepens. 

George A. Htjbbaed. 

Now Haven, Conn., October, 1879. 



The Blake Transmitter. 

To the Editor of the Scientific American : 

Itis somewhat remarkable that the friends and admirers 
of Mr. Edison take such great pains to prove to the world 
that he is the inventor of every electrical instrument and 
contrivance which turns out to be of value. 

Not satisfied with the signal defeat which Mr. Edison sus- 
tained in the great microphone controversy in Europe, 
where the leading scientists, without exception, supported 
the claim of Professor Hughes, that the microphonic action 
is totally different from the principle which Mr. Edison 
has always claimed as the basis of his carbon telephone, viz. , 
"the property possessed by some substances of moderate 
conductivity of having this power modified by pressure," 
although even this cannot be regarded as his exclusive pro- 
perty, as it was discovered as early as 1856 by the Count Du 
Moncel, and described by him in his " Expose des Applica- 
tions de I'Electricite," and also used by M. Clerac in 1865 — 
not satisfied with this, I repeat, an attempt is now made to 
induce the public to believe that Mr. Edison is also the in- 
ventor of the only really successful microphonic transmitter 
ever produced. I allude to that invented by Mr. Francis 



Blake, of Newton Lower Falls, Mass., and described in youi 
issue under the date of November 1. 

Wherein the similarity between the Blake and the Edi- 
son transmitters lies, it is difficult for one acquainted with 
both to say, save in the fact that both are used in combina- 
tion with an induction coil, the secondary circuit of which 
is a part of the main line. 

I have examined Mr. Prescott's account Qf Mr, Edison's 
inertia telephone, and find it totally different, both in action 
and principle, from any microphone. 

It appears, however, from the article in question that Mr. 
Edison's latest transmitter, described also in the Scientific 
American a few weeks since, is also like the "old inven- 
tion," in principle. If so, it is a query why the Western 
Union Company did not bring out this superior instrument 
Instead of the carbon telephone, when the latter was beaten 
everywhere by the Blake transmitter. The fact really is 
that the Western Union tried to imitate the Blake transmit- 
ter at different times since its introduction, a year since, 
and could never make the imitations work, simply because 
the Blake transmitter has a few technical points on which 
its success depends, and which are only known to the elec- 
tricians of the National Bell Telephone Company. 

Mr. Prescott states in his book, and it is found to be true 
in practice, that although many substances may be used as 
a conducting medium for varying resistances in the Edison 
transmitter, lampblack is the best ; per contra, lampblack is 
not used in the Blake transmitter at all, the substance used 
being invariably very hard gas carbon, besides which Mr. 
Edison himself states in his patent 203,016, that unmixed 
carbon is not adapted for use in his transmitter. 

The article we have alluded to as in your last issue, in its 
second paragraph states that there is " nothing delicate or 
fine about the construction " of the Blake transmitter. In 
the third paragraph we find the words, '"this casting sup- 
ports two delicate springs, etc." One of the main features 
in this transmitter is the delicacy of the adjustment obtained 
by means of the casting, which is perpendicularly across the 
inside of the diaphragm, and the screw in its lower end. 
In conclusion, I desire to say that no caviling spirit dictates 
these remarks, but simply a desire for justice to the Blake 
transmitter, its inventor, and perfecters. 

Boston, October 39, 1879. T. D. Lockwood. 

— — m I % \ ^ ■ 

A String of Qnestlons. 

To the Editor of the Scientific American : 

Please allow me a small space in your scientific iournal 
(which assists to educate scientists as well as the mass of 
your readers) to propound a few questions for philosophical 
thinkers to elucidate and explain. 

Is there such a thing as a vacuum in a molecule of mat- 
ter? 

If not, is there such a thing as a vacuum anywhere outside 
of a molecule of matter? 

If not, where is the capacity of matter for elasticity? 

If there are no vacuums, or no room for movement of 
molecules, how do they manage to change places? 

If there are vacuums (which I claims are they not neces- 
sarily perfect vacuums, either inside or outside of mole 
cules? 

Are molecules invariably spherical in form? 

If so, what occupies the interstices? 

Are molecules all of the same size? 

If so, how do you account for the angularity of crystalliza- 
tions? 

If not of the same size and density, how do you account 
for the even flow of electricity along a good conductor? 

If they are irregular in size, shape, and density (which I 
claim), can the phenomena exhibited in their movements be 
explained on any other ground than that there are perfect 
vacuums either inside or outside their organism. 

Is heat or caloric a principle or a result? 

If not a tangibility, can its phenomena of action be ex. 
plained on any other ground than a result of activity of mole 
cules by friction? 

Is not the result of friction electricity? 

Are not heat and electricity identical ? 

If not, explain the different results of the excitation of 
either as molecules of electricity or molecules of matter in 
the abstract? 

If a cake of Northern lake ice will thaw or melt a portion 
of polar ice, by the activity of molecules adjusting the tem- 
perature, is the result heat or electrical activity? 

If the force of heat or electrical activity can be measured, 
why does combustion produce such unequal results by same 
quantity in each different substance? 

H. s. b. 

. < ( » ) » 

A Small Steamboat. 

To the Editor of the Scientific American : 

I have been interested in several descriptions you have 
given of small steam yachts, and as I have lately built one 
which is (with one exception perhaps) the smallest recorded, 
I thought you might like to know of it, as there is now a 
general interest in the subject of small cheap st#m pleasure 
boats. You will notice the results I get with a very small 
engine by having a light boat and high pressure. 

The totallengthof boat is 153^ feet; beam, 43^ feet; depth 
33 inches; built of j'^inch cedar, lap joint on ^xl)^ oak ribs, 
and sheathed inside. Total weight with flagpoles, awn 
ing, etc., about 400 pounds (without boiler, etc.). 

The boiler is made of a piece of lap- welded boiler flue, and 
is 13 inches diameter and S4 inches high (upright), with 40 
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%" seamless brass tubes, and is provided with steam and 
water gauges, whistle, etc. Engine is upright, with reverse 
link motion, having a cylinder 3 inch bore by 3 inch stroke; runs 
at about 200 per minute, under a pressure of 100 pounds in 
boiler. Propeller is 16 Inches, 3 blades on a 1 in. shaft, coupled 
to engine with universal joint. The pump takes waterfrom 
outside or the bilge box, and will throw into boiler or over 
side of boat. Total weight of boiler, engine and shaft,, 
wheel, etc., 400 pounds. About three scuttles of coal are 
used in 10 hours' steaming. On still water I get a speed of 5 
to 6 miles an hour, or with the tide about 8. The total cost 
of the boat was less than $330, including machinery, etc. 
Yours very truly, Febd. F. Smith. 

Bridgeton, N. J , October. 

^ I » > ^- 

Cnrlons Facts Cuncernlng the Cochineal Insect 
In the Canary Islands. 

To the Editor of the Scientific American : 

It is well known that these islands are the great produc- 
ing market for the insect dye cochineal, giving perhaps 
seven-eighths of the earth's product. Therefore it naturally 
falls under one's notice both in its cultivation and its prepara- 
tion for market. The birth is brouglit about by placing the 
madres (mothers) in a kind of hot house, and spreading them 
out thinly on shallow wooden boxes. The insect, as it thus 
appears, may be likened to a grain of wheat just taken from 
a pool of dirty water, as it is about that size and shape, but 
of a dark lead color. It has neither head, legs, nor arms, 
and shows no signs of life. Yet after being in the warm 
room a short time they begin to give forth their young. 

These, to the ine.\'perienced eye, seem to be little white 
specks, as devoid of life as the mother. On close examina- 
tion, however, they are found to be endowed with life and 
activity, and have their head and arms or legs as well formed 
and distinct as other insects. 

The mother continues to give birth for some days. Some 
insects are said to give as many as 800 young ones, but they 
invariably die when they have brought forth their progeny. 

The young ones are taken to the cactus plant iwhich is at 
once their home and their sustenance) on cotton cloths, to 
which they adhere when the cloths are spread over the shal- 
low boxes. These cloths are sometimes covered in a few 
moments, so rapidly does the parent give birth, and some one 
has to be with them constantly for removing the full cloths 
and replacing fresh ones. The cloths seem to be covered 
with a white powder, but the cochineal grower knows that 
they are the basis of his yearly earnings, and has them sent 
out at once to the cactus, to which the cloths are fastened 
by a small thorn which grows on the same plant. 

Once attached to the plant the insect forsakes the cloth, 
and adheres to (or burrows slightly in) the plant. It soon 
becomes stationary, begins to grow, and assumes the char- 
acteristics of its parent, that is, loses all signs of anima- 
tion, drops all its members, and becomes a part and parcel, 
as one may say, of the plant. 

It seems to "shuffle oflE its mortal coil," and appears as 
inert andinanimate as the cactus. Notwithstanding this ap- 
parent lifelessness, they are as sensible to heat and cold as 
other insects. Every year the proprietor suffers more 
or less loss from the extreme heat sometimes felt here. This 
heat comes from the great Sahara Desert, and causes death 
to the insects by asphyxia. Early in July 
there were a few days of this weather, which, 
it is said, destroyed at least one third of the 
crop. I can readily believe this, as the 
insects had just been "planted," or put upon 
the cactus; and the younger they are the 
more sensitive they seem to these changes 
of the weather. They are, however, liable 
to loss this way as long as 30 or 40 days after 
being placed on the plant, and when near to 
maturity. 

The heat kills or stops growth, the insect 
dies, and drops from the cactus on receiving 
the slightest touch of wind or other weather. 
The most remarkable point concerning this 
specimen of the animal world is, that the 
foregoing only refers to the females, as the 
male is a creature entirely distinct in its form 
and habits and mode of life. 

The males are very scarce in comparison 
with the number of females, some assert in 
the proportion of one to one hundred 
thousand. The male has wings and flies from 
plant to plant, with a body like an ant. These 
visits from plant to plant give for their 
result the operation I described at the beginning of this 
article, that is, the hatching of the young insect. 

Now the scientific questions that arise in my mind are: 
1. What kind of life is this of the female, after being placed 
on the plant? Is it a semi-animal, semi-vegetable life? 

3. Is there any other example in nature where the propor- 
tion of the female in numbers is so much greater than the 
male, and where their form, habits, and life are so distinct? 
3. Is .there any other insect that gives direct from the body 
(without eggs) such great numbers of young? 
Santa Cruz de Teneriffe, Canarylslands, Oct., 1879. 

H. B. M. 



HOW TO WOBK THE NEW COPYING PROCESS. 

This process consists in transferring to a pad or tablet, 
composed essentially of a gelatinized solution of glue in 
glycerine, writings made on paper with a strong solution of 
one of the aniline dyes — violet or blue being generally pre- 
ferred — and from this obtaining duplicate copies of the origi- 
nal by simply pressing sheets of paper on the transfer. The 
modus operandi of the copying is given briefly as follows: 

Write with a steel pen on ordinary writing paper; allow 
to dry; prCss the writing gently upon the tablet, allow it to 
remiiu a minute, when the greater part of the ink will have 
been transferred to the gelatinous surface, and as soon as the 
papar has been removed the tablet is ready to lake impres- 




NEW COPYING PAD. 

sions from. Place ordinary writing paper upon the charged 
tablet, smoothing over with the hand, and immediately re- 
move the sheet, which will be found to bear a correct copy 
of the original writing; repeat with other sheets until the 
transferred ink becomes exhausted. Immediately after, wash 
the tablet with water and a sponge, let it dry, audit is ready 
again for use. 

With a tablet and ink prepared according to the following 
iifty good copies from one transfer have been obtained, and 
doubtless with care it would afford twice this number. The 
proportions for the pad or tablet are: Gelatine, 1 ounce; 
glycerine, 6J4 fluid ounces. Cooper's gelatine and pure con- 
centrated glycerine answer very well. Soak the gelatine 
over night in cold water, and in the morning pour off the 
water and add the swelled gelatine to the glycerine heated to 
to about 300° Fah. over a salt-water bath. Continue the 
heating for several hours to expel as much of the water as 
possible, then pour the clear solution into a shallow pan or 
on a piece of cardboard placed on a level table and having 
its edge turned up about J-^ inch all around to retain themix- 
ture, and let it remain for six hours or more, protected from 
dust. Rub over the surface a sponge slightly moistened with 




PARK'S IMPEOVED CABINET SEAT. 



UISCEILANEOTTS INVENTIONS. 
Mr. Henry R. Bobbins, of Baltimore, Md., has invented 
an improvement in fare boxes for street cars. It consists of 
an inclined conduit arranged between the back of this seat 
and the side of the car, and having depositing throats of dif- 
ferent lengths extending upwardly from it between the win- 
dows, the conduit having a receiving box at its lower end, 
where it may be inspected by the driver. 

Mr. William H. Russell, of Sedalia, Mo., has patented an 
improved vapor burner designed for burning gasoline and 
other light hydrocarbons for illuminating and heating pur- 
poses. The characteristic features of this invention are a 
double set of horizontal curved deflecting plates, a rotary 
cut-off located between the two sets of plates, and opening 
and closing communication with an internal tube, and a sur- 
mounting generator or globular chamber located above the 
plates in the flame space. 

An improvement in dies for forming metallic horse collar 
frames has been patented by Mr. Ebenezer Fisher, of Kin- 
cardine, Ontario, Canada. This invention relates to an im- 
provement in the dies for forming meta' plates into the 
shape required to adapt them to form the sides of a horse 
collar; also to an improved metal collar or collar frame, the 
product of the dies. 

In putting up pills which are prepared with an adhesive 
substance or composed of deliquescent material, it has been 
customary to place in the box with the same a dry harmless 
powder of some kind, which prevents the pills from sticking 
to each other or to the sides of the box. This powder fre- 
quently cakes in the bottom of the box, and always in re- 
moving a pill it is impossible to avoid taking up some of the 
powder with the pill. Mr. Norman V. Randolph, of Rich- 
mond, Va., has patented a device designed to avoid these 
objections. It consists in a box with a perforated diaphragm 
which divides the box into two compartments, into one of 
which the pills are inserted, and into the other the powder 
may be shaken and separated from the pills when they are 
to be handled or removed. 

Mr. Theodore L. Wiswell, of Olathe, Kan., has patented 
an improved harness buckle, to which straps can be con- 
veniently and securely attached without doubling or looping 
and sewing in the usual way. The buckle is composed of 
an apertured plate, a loop and tongue. The looped ends of 
the apertured plate are turned outward, so that the strap 
may be readily inserted in the buckle. 

An improved faucet has been patented by Mr. John P. 
Mern, of New York City. The object of this invention is 
to provide for basins, tubs, sinks, etc., a faucet that cannot 
leak, even under great pressure, and that cannot accidentally 
be turned the wrong way and left running when its mouth 
is not over the basin or tub. 

Mr. Charles P. Rood, of LaFargeville, N. Y., has invented 
a mattress adapted for use on shipboard, and constructed so 
that it may be used as a life-preserving raft when required 
for such purpose; and the invention consists in the com- 
bination, with a mattress of usual character, of watertight 
cells or compartments, that render the mattresses buoyant 
in water, and fit them for use as a raft singly or by connect- 
ing a number of them together. 

A simple and effective refrigerator for cooling and pre- 
serving meats, etc., has been patented by Mr. Frederic 
Wolf, of Quincy, 111. It consists essentially 
of a wooden refrigerating box, with a glazed 
cover and front, fixed between two higher 
ice boxes that open into it, so that the cold 
air from them shall descend into it. 

Mr. Thomas Leach, of Taunton, Mass., 
has patented an improved stand for ice pitch- 
ers, which consists chiefly in a stand having 
an elevated support for the tilling pitcher, 
which stand is constructed with an opening 
in its surface, and a subjacent drawer adapted 
to catch the drip from the pitcher. The 
invention also consists in forming the handle 
for the drawer in such a shape as to make it 
either a support for the goblet or a receptacle 
into which the waste water from the goblet 
may be poured, and whence it passes into the 
drawer. 

An improvement in napkins and analogous 
articles, patented by Mrs. Elizabeth W. M. 
Cameron, of Brooklyn, N. Y., consists in pro- 
viding napkins,handkerchiefs,tablecovers,and 
similar articles with embroidered or printed 
fancy borders, which are made separately or 
of separate pieces, and attached to the 



Ant fibrous material can be stuck to metal, whether iron 
or other metal, by an amalgam composed of good glue dis- 
solved in hot vinegar with one third of its volume of white 
pine pitch, also hot. This composition, it is said, will give 
a sure and certain result. 



water, and let it nearly dry before making the first transfer, i , „,,-,,., , . ^, .■ i u ,, 

_, . , . J f J. , . -1 c -v ■ 1 . edges of the body of the napkin or other article by a hem- 

The ink is prepared by dissolving 1 ounce of aniline violet I ° , •' 

or blue (3 R B to 3 B) in 7 fluid ounces of hot water, and. 



on cooling, adding 1 ounce of wine spirit with }£ ounce of 

glycerine, a few drops of ether, and a drop of carbolic acid. 

Keep the ink in a well stoppered bottle. 

- — < < »>»' 

IMPROVED CABINET SEAT. 

The accompanying engraving represents an improved privy 
seat recently patented by Mr. Edwin R. Parks, of Copper 
Falls Mine, Mich., and intended more particularly for school 
privies and those of passenger depots, railway cars, boats, 
hotels, and other public places. 

The invention consists in a seat made alike on both sides, 
and pivoted at opposite edges, so that it may be turned over ing the fellies so that washers may be Inserted' between, the 
or reversed. The engraving shows the seat in several posi- ' ends of the spOkes and the felly or between the parts of the 
tions, so that its construction may be readily understood felly itself, has been patented by Mr. John A. Cooley, of 
without further description. , Savanna,' 111. 



stitch. 

Mr. Max Blibin, of New York city, has patented an im- 
proved fan of the kind that may be opened into circular 
form. It is so constructed that it may be closed into the 
space between the parts of the handle, and may be held 
securely in place both when opened and when closed. 

An improvement in razors and knives has been patented 
by Mr. Nelson B. Slayton, of Rochester, N.Y. The object of 
this invention is to furnish razors which may be shut up 
and carried in the pocket without the necessity of putting 
them in cases. 

A device for tightening wheel tires by raising or spread- 
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Mr. Otis E. Davidson, of Clarksville, Tenn., has recently 
patented an improved paper bag machine, which is capable 
of rapidly and economically making satchel-bottomed bags 
having a single lengthwise seam or lap. The invention con- 
sists in novel mechanism for feeding and pasting, and also 
creasing the continuous web of paper, and for cutting off 
blanks therefrom, and folding; pasting, and pressing the lat- 
ter, and discharging them from the machine as completed 
bags. A complete detailed description of the construction 
and operation of this machine would require engravings. 

An improved centrifugal honey extractor has been 
patented by Mr. George W. Williams, of San Diego, Cal. 
The invention consists in the combination of a revolving 
extractor fitted with swinging comb holders and a cylindri- 
cal vessel. The shaft carries radial arms and hinged f orami- 
nous comb holders. 

Messrs. Louis Rakow and Charles H. Kun^e, of Gilbert's, 
111., have patented an improved machine for holding the 
hubs and spokes of wheels while the spokes are being driven. 
The invention consists in a combination of devices which 
cannot be clearly described without engravings. 

Mr. Samuel P. MoClean, of Range, 0., has patented an 
improved metallic burial safe, which is intended to effectu- 
ally prevent what is known as "body-snatching." The in- 
vention consists in a strong metallic case having a cover pro- 
vided with locking devices of such a character that when 
once locked they are permanently locked, and can never be 
opened except by cutting through the heavy iron of the case. 
Devices are also provided which prevent the digging of the 
earth down to the case ; and the case is secured so that it 
cannot be removed bodily for the purpose of gaining en- 
trance to it through the bottom. 

Mr. Richard Elliot, of Plainfleld, N. J., has patented an 
earth auger provided with guards in the spiral groove, made 
fan-shaped to allow the earth to work up past them when 
the auger is working into the ground, and prevent its relapse 
as the auger is pulled out. 

Mr. Henry P. Schneck, of Huntingburg, Ind., has patented 
an improved hay carrier which consists of a frame having 
wheels and sliding on an elevated rod or track, and provided 
with a bottom sliding plate moved by the contraction of a 
spring, and also having a sliding bar and clutch, the whole 
being arranged so that it may be moved and operated in 
opposite directions. 

An improved truck for loading locomotive tenders has been 
patented by Mr. Mark A. Dees, of Scranton, Miss. The 
object of this invention is to construct apparatus for load- 
ing wood or coal upon locomotive tenders in the required 
quantity at once in place of tossing the fuel by hand, as 
usually practiced, thereby saving time, and, in the case of 
wood, packing it more closely on the tender. The invention 
consists in a truck adapted for being moved on a track by 
means of a rack and pinion, whereby one end may be pro- 
jected over the tender, and fitted at its end with a tilting 
platform for receiving the fuel and discharging it. 

Mr. Carroll J. Atkins, of Louisiana, Mo., has invented an 
improved elevator for putting ice from water into a house. 
The horizontal part of the elevator is to set into the water 
deep enough to allow the ice to be floated into it, while the 
inclined part extends up to the house to the height, or above 
it, at which the ice is to be packed. The ice is drawn up 
the incline by means of a windlass and chains or ropes. 



card is nselesa to remove the " guny," this process wiD be 

found efficient. 

Sometimes, also, in filing wrought iron the tough particles 
of the iron are torn off by the teeth of the file and lodge, 
producing scratches on the work, and thus impairing the 
efficiency of the tool. A simple device, which we used for 
years, that easily and quickly dislodges these clinging parti- 
cles, is a piece of soft iron wire flattened under the hammer 
at one end to a chisel point, or disintegrated like a broom 
and used thus: The point of the file resting on the bench, 
the handle held by the left hand ; then strike across the face 
of the file, in the direction of the " first cut" teeth, with the 
flattened end. It certainly and thoroughly dislodges the 
snags, and the file is ready for work. The wire instrument 
may have a ring turned at the handle end, or be affixed to a 
wooden handle. No. 8 wire is large enough. 

Turning tools, after being tempered and ground, are fre- 
quently left wet from the stone until wanted for use. In 
this state the keen edge is acted upon by rust, and a regrind 
ing becomes necessary. If not put at once to the oil stone 
they should be wiped with oily waste. These little matters 
are more important than they seem at first sight. A saw or 
chisel which has been used in unseasoned wood, should be 
carefully wiped and oiled, otherwise it contracts rust, and 
wears away fast. A new file should not be put upon the 
scale of cast iron or of unannealed steel, and a file kept for 
brass or bronze should not be used on a harder metal. Back 
saws for cutting iron and other metals are often ruined in 
inexperienced hands. If drawn forward and back too rap- 
idly they heat and lose their temper, when they become 
almost useless. 

A hundred other instances might be adduced to show the 
depreciation of tools by neglect and the necessity of paying 
attention to these "little things." The real economist, how 
ever, needs but a hint, while the constitutionally careless are 
slow to see their errors. 



THE CASE OF TOOLS. 

We believe—although we are not certain that it is capable 
of demonstration — that more tools are ruined by want of care 
than broken or worn out by proper use. It is surprising how 
ready even the thoughtful workman is to leave to neglect 
the tool which has just subserved his purpose. Carelessness 
in the use of tools is a source of enormous annual expense to 
manufacturers and others, an expense 'which, if aggregated, 
would probably surprise even the most observant. On the 
farm the plow is left in the furrow, the hoe between the rows 
of corn, the shovel in the pit, the scythe on the tree, and the 
ax in the log — left to rust and to the liability of accidents. 
The wood-worker, called away suddenly from the job he is 
doing, leaves his plane on the board he has been smoothing, 
to be knocked off by the first passer-by, or allows the auger 
bit or the saw to remain in the half-pierced timber, to be 
broken by the first swinging board in the hands of the ap- 
prentice. The blacksmith leaves his tongs at the vise when 
he needs them at the anvil, and the machinist drops tap, 
drill, reamer, or hammer, where last used. 

Order is the " first law " in the shop as in heaven, and 
care, no less than cleanliness, is "next to godliness." Next 
to the advantage of having a place for every thing is the 
wisdom of keeping every thing in workable condition. In 
the machine shop the use of impure oils in drilling, tapping, 
etc , is an expensive economy. Oil containing mineral or 
earthy matter is only a grindstone in solution. It cuts and 
abrades the edges of the tool, while in use, precisely as does 
the grindstone or buff wheel. Gummy oils are scarcely less 
injurious. They add to the friction of the tap or drill, and 
demand increased strength to resist torsion. A "gummed- 
up " tap or file is almost useless until thoroughly cleaned. 
The application of warm soapsuds, benzine, or turpentine, 
wUl not always remove this gum. In such a case they can 
be readily cleaned by covering them with oil, turpentine, or 
any inflammable substance, and exposing them for a mo- 
ment to a flame until the liquid takes fire; then card or wipe 
them and they will be found to be in excellent order. Fin- 
<shing files not unfrequently become clogged, and when the 



THE EIECIOB. 

[Goniinwed from first page.] 
them after a thorough test, and after a severe competition 
with those of English make. Ocean and coasting steamers 
provided with one or more of these ejectors in each water- 
tight compartment would have a means of keeping clear of 
water until the necessary repairs could be made. 

It is not sufficient to say that a steamer is provided with 
pumps, as it is a notable fact that pumps are almost always 
in a state of disarrangement, whereas there is nothing in the 
ejector that can get out of order or be misplaced. 

The upper right hand view shows the application of the 
ejector to the fitting of railway water tanks, and the view 
below it shows its application to work in breweries and 
chemical works. 

The ejectors are made in different ways for different pur- 
poses, and persons contemplating adopting these useful in- 
struments should address Messrs. Nathan & Dreyfus, 108 
Liberty street. New York city, for further Informatioa 



The microscope In tbe IFltness Box. 

As the New York Tribune says, the scientific aspects of 
the evidence against the Rev. Mr. Hayden, of Madison, 
Conn., for the murder of Mary Stannard, are truly remark- 
able; indeed the microscopic exhibition of arsenic and the 
comparison of arsenical crystals show that the law has a 
powerful auxiliary in chemistry. After the arrest of Mr. 
Hayden, and the disinterment of the remains of the dead 
girl for examination, it was claimed that all of the arsenic 
which Hayden had bought was still in a box in the barn. 
There a box was found containing a full ounce. It was shown 
that the arsenic found in Mary Stannard's stomach could not 
have been taken from this box. At this point recourse by 
the prosecution was had to Prof. Dana, who visited England, 
studied the manufacture of arsenic, and then, by the use of 
his microscope on the crystals, demonstrated that the arsenic 
from the girl's stomach was an entirely different lot from 
that hidden in the barn, and that it was identical with the 
arsenic sold by Tyler, at the time when Hayden is known to 
have bought his ounce. The conclusion sought to be estab- 
lished is that a part of the arsenic bought by Hayden was 
used to poison the girl, and that the rest was flung way, and 
that the barn arsenic was bought elsewhere afterward merely 
as a blind. The crystals of the stomach arsenic are three or 
four times as large as those of the barn arsenic, but none of 
them are large enough to be visible without the micro- 
scope. Hereafter criminals will do well to recognize in 
science one of the agents of possible detection. 



Profltable Reading. 

In these days all men and women read something, but the 
trouble is that by reading in a single vein, which so strongly 
appeals to their individual tastes and personal idiosyncrasies 
that it is not study at all, they lose their power to study any- 
thing else. The rule for successful and profitable reading 
would, in the light of these facts, seem to be to read only 
what one does not like to read. That reading which costs 
no effort, and necessarily dissipates the power of study, is 
that which we know to be important in itself, and in its 
bearings upon broad knowledge and culture should most 
engage our time and attention. The trouble is, not that we 
do not read enough, but we read so much of that which 
simply pleases us as to destroy our power to read that which 
will edify and enlarge us. — Dr. J. O. Holland. 



Probable Uses of tbe Telegrapb. 

The following curious item, headed as above, was pub- 
lished in the Scientific American, October 36, 1867, when 
telegraphy may be said to have been in its early infancy: 

Why should not every house have its telegraph wire? 
When gas was first apphed to purposes of illumination it 
was used only in the public buildings and streets, and even 
now on the continent of Europe it has been introduced but 
sparingly into private dwellings. Why may not the tele- 
graph wire be extended and diffused— if we may say so— 
asthe gas pipe has been? Suppose a network of such wires 
laid from a central point in the city to the library or sitting 
room of every dwelling, and an arrangement made for col- 
lecting news similar to that controlled by the associated 
press. Through the wires, then, this news might be in- 
stantly communicated to each family, witkout the work of 
time rendered necessary to put it into type, print it, and dis- 
tribute it by means of carriers. A fire, a murder, a riot, 
the result of an election, would be simultaneously known in 
every part of the city. Of course, this would do away with 
newspapers, but what of that? All things have their day, 
and why should such ephemeral things as newspapers be an 
exception to the rule? 



Water and Fire Proof Paper. 

A water and fire proof paper lately patented is made by 
putting a mixture of ordinary pulp and asbestos reduced to 
pulp in the proportion of about two-thirds of the former to 
one-third of the latter into a strong solution of common salt 
and alum. This mixture is put through the engine and then 
run off through a Fourdrinier. The paper thus made is run 
through a bath of gum shellac dissolved in alcohol or other 
suitable volatile solvent of that gum, and subsequently 
through ordinary calender rolls, after which the paper is 
ready to be cut into such sized sheets as may be required for 
use. The effect of the strong solution of salt and alum upon 
the paper is to greatly strengthen it and to increase its fire- 
resisting qualities. The shellac bath to which it is treated 
is said to cause the paper to become thoroughly permeated 
with the gum, so the paper becomes water-proof to such an 
extent that long boiling in water does not disintegrate it, 
and the presence of the gum in and upon the surface of the 
paper seems to present no obstacle to tile proper and usual 
absorption of ink, either printing or writing. Thus, by the 
combination of the asbestos, salt, and alum in the paper, it 
is rendered so far fire-proof that a direct exposure to an 
intense fire does not burn up the substance of the paper to 
an extent that interferes with safely handling it, and when 
exposed to great heat in books, or between metallic plates, a 
number of sheets together, it is much less injured by the 
fire. 

The addition of the gum shellac to the paper makes it, for 

all practical purposes, water-proof, so that if account-books, 

valuable documents, bank bills, and other monetary papers 

for which this paper is used be subjected to the action of 

fire and water, either one or both, in a burning building, 

they will not be injured to such an extent as to destroy their 

value. 

^ I w > » 

A Ijarge Electro-Magnet. 

Mr Charles Reitz, of Indianapolis, Ind., sends us a descrip- 
tion of a large electro-magnet made by him for P»ofessor 
Zahm, of the University of Notre Dame. The length of the 
cores is 30 inches, diameter 4 inches. Heads, of rubber, J^ 
inch thick, 9 inches in diameter. The yoke is Z% inches 
thick, 61^ inches wide, and 18 inches long, with 3 inch slots 
to admit of moving the cores. The bolts which connect the 
cores with the yoke are ljj£ inches in diameter. The cores 
are wound with eight layers of No. 6 cotton covered copper 
wire, the wire being wound double, and the alternate layers 
being provided with terminals, which are connected with a 
plug switch on the baseboard, so that the electric current 
may be sent through the coils in various ways. The mag 
net is provided with two sets of pole extensions for diamag- 
netic experiments, one set being conical, the other flat. The 
armature is 15 inches long, 3 inches thick, and 4 inches 
wide. 

Different effects may be produced in this magnet by con 
necting the coils with the battery in different ways. The 
changes that may be made in this way are almost without 
number. It is estimated that the magnet, with proper bat- 
tery power, will lift three tons. The weight of the magnet 
and its attachments is 800 pounds. 

. < I » I » 

Tbe Maryland Sblp Canal. 

The route chosen for the proposed ship canal between 
Chesapeake and Delaware bays begins at Queenstown, Mary- 
land, and runs across the peninsula to Lewes, Delaware, dis- 
charging into Delaware Bay, five miles above the Delaware 
breakwater; distance, 51 miles. It is proposed that the 
canal shall be 300 feet wide and 3 5 feet deep, with tide locks 
only. The entire line will have to be dug; estimated cost, 
$31,000,000. The saving in distance between Baltimore and 
any Northern port will be 335 miles. 



Value of Knovrledge. 

It is affirmed that " a little knowledge is a dangerous 
thing." The saying may be true, but it is not necessarily 
true. I cannot help thinking that it is a great advantage to 
you to gain as much knowledge as you can, of as many 
subjects as you can, and not to be deterred by any fear that 
your knowledge, being superficial, may lead you into error. 
Of course, the danger is that a person, who knows only a 
little of a subject, may fancy himself well qualified to give 
an opinion on points that are realty out of his depth ; but as 
long as a person feels and knows that his knowledge of a 
subject extends only so far, and does not venture beyond 



© 1879 SCIENTIFIC AMERICAN, INC 



November 22, 1879.] 



^timtif'u %Mtxmn. 



327 



his depth, that person has everything to gain and nothing 
to lose by getting some knowledge of it, even though the 
knowledge may be limited. — Hon. W. E. Gladstone, M. P. 

i* < t » » » 

AN IMPROVED SPINDLE. 

We give herewith a side elevation and sectional view of 

an improved spindle and bolster patented by Messrs. Joseph 

Duffy & Henry Whorwell, of Paterson, N. J. The object 

sought by the inventors is to provide a bolster which will 




Works, and are now In operation in the "Watson Works at 
Paterson. 

This spindle can be readily adapted to frames now run- 
ning inferior spindles. The inventors claim that this spin- 
dle is clean, economical, free running, and substantial. 

Further information "may be obtained by addressing 
Messrs. DufiCy & Whorwell, at the Danforth Locomotive and 
Machine Works, Paterson, N. J. 



DUFFY & WHOEWELl'S IMPROVED SPINDLE. 

properly support the spindle, and yet permit of readily remov- 
ing the spindle and its whorl when occasion requires, and 
to facilitate the lubrication of the spindle bearings. 

The spindle, A, revolves in its bolster, B, which is secured 
in a socket in the supporting rail by means of a set screw. 
The tubular lower portion of tlie bolster, together with the 
bridge piece that supports the upper bearing of the spindle, 
are formed of a single piece, and the sleeve, C, in which the 
spindle revolves is of the same diameter as the whorls, so 
that when 
the sleeve is 
loosened the 
spindle, to- 
gether with 
its whorl, 
may be re- 
moved from 
the bolster. 
An annular 
oil cup is 
formed in 
the upper end 
of the sleeve, 
C, and an 
annular col- 
lar formed 
on the upper 
side of the 
whorl inclos- 
es the lower 
end of the 
sleeve, C, 
and returns 
to the bear- 
ing the oil 
that runs 
through the 
sleeve. 

We under- 
stand that 
three frames, 
containing in 
all 900 spin- 
dles of this 
improved 
kind, have 
been built by 
the Danforth 
Locomot i v e 
and Machine 



THE OTTER. 

Although by no means a large animal, the otter has at- 
tained a universal reputation as a terrible and persevering 
foe to fish. Being possessed of a very discriminating palate, 
and invariably choosing the finest fish that can be found in 
the locality, the otter is the object of tl^e profoundest hate 
to the proprietors of streams and by all human fishermen. 
It is so dainty an animal that it will frequently kill several 
fish, devouring only those portions which best please its 
palate, and leaving the remainder on the banks to become 
the prey of rats, birds, or other fish-loving creatures 

For the pursuit of its finny prey the otter is admirably 
adapted by nature. The body is lithe and serpentine; the 
feet are furnished with a broad web that connects the toes, 
and is of infinite service in propelling the animal through 
the water; the tail is long, broad, and flat, proving a power- 
ful and effectual rudder by which its movements are direc- 
ted ; and the short, powerful legs are so loosely jointed that 
the animal can turn them in almost any direction. The hair 
which covers the body and limbs is of two kinds, the one a 
clo.se, fine, and soft fur, which lies next the skin and serves 
to protect the animal from the extremes of heat and cold, 
and the other composed of long, shining, and coarser hairs, 
which permit the animal to glide easily through the water 
The teeth are sharp and strong, and of great service in pre- 
venting the slippery prey from escaping. 

The color of the otter varies slightly according to the light 
in which it is viewed, but is generally of a rich brown tint, 
intermixed with whitish-gray. This color is lighter along 
the back and the outside of the legs than on the other parts 
of the body, which are of a paler grayish hue. Its habita- 
tion is made in the bank of the river which it frequents, and 
is rather inartificial in its character, as the creature is fonder 
of occupying some natural crevice or deserted excavation 
than of digging a burrow for itself. The nest of the otter 
is composed of dry rushes, flags, or other aquatic plants, 
and is purposely placed as near the water as possible, so that 
in case of a sudden alarm the mother otter may plunge into 
the stream together with her young family, and find a refuge 
among the vegetation that skirts the river banks. The num- 
ber of the young is from three to five, and they make their 
appearance about March or April. 

On account of the powerfully-scented secretion with which 
the otter is furnished by nature, it is readily followed by 
dogs, who are always eager after the sport, although they 
may not be very willing to engage in single fight with so re- 
doubtable an opponent. An otter has been known to turn 
savagely upon a dog that was urged to attack it, to drag it 
into the water, and to drown it. The best dogs for the pur- 
pose are said to be the otter hounds. Even human foes are 
resisted with equal violence. 

The fur of the otter is so warm and handsome that it is in 
great request for commercial purposes. The entire length 



of the animal is rather under three feet and a half, of which 
the tail occupies about fourteen or fifteen inches. On the 
average, it weighs about twenty -three pounds; but there are 
examples which have far surpassed that weight. Mr. Bell 
records an instance of a gigantic otter that was captured in 
the river Lea, between Hertford and Ware, which weighed 
forty pounds. 



NEW BARREL LIFTER. 

It is difficult to conceive of a more ungainly and incon^ 
I venient object to handle than a common barrel. It is very 
well calculated for rolling about on a level surface, but 
when it is desired to lift it from one level to another, as 
from the ground into a wagon, for example, or carrying it 
up and down steps or stairs and through narrow passages, it 
is quite a difficult matter 




Fia.2 





THE OTTEE-i-M^v* Vulgark. 



BROWN'S BARREL LIFTER. 

The engraving shows a device, the invention of Mr. Wil- 
liam Brown, of 65 Java street, Greenpoint, L. I., which is 
intended to facilitate the handling of barrels. ' It is a very 
simple and efficient contrivance, and is adapted to barrels of 
different sizes. It consists of two pairs of triangular cast- 
ings, A, each pair being connected by a handle, B, and a 
curved iron or steel bar, C, at the top, and the iron hoop 
which surrounds the barrel passes through rriortises in the 
lower armsof the castings and is held in place by set screws. 
The hoop may be adjusted to barrels of different sizes by 
loosening the set screws and sliding the ends of the hoop one 

way or the 
otherthrough 
the castings. 
The man- 
ner of apply- 
ing the lifter 
will be clear- 
ly understood 
by referring 
to Fig. 1 in 
the engrav- 
ing. An up- 
ward strain 
upon the 
handles puts 
a lateral 
strain upon 
the hoop, and 
brings the 
curved bars, 
C, against 
the side of 
the barrel 
with suffi- 
cient force to 
admit of lift- 
ing it by the 
handles. A 
patent is 
pending for 
this inven- 
tion in the 
United States 
Patent Oflnce. 
Further in- 
form at i on 
may be ob- 
tained by ad- 
dressing the 
inventor as 
above. 
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NATTTEAL HISTORY NOTES. 

Ferns and their Uses. — The beautiful plants belonging to 
the order of ferns, although mostly collected and cultivated 
for ornamental purposes, have some economic and medicinal 
uses, although perhaps not very important ones. The male 
fern (Aspidium jUix mas) and the marginal shield fern (^A. 
marginale) are used as a valuable remedy for tape-worms, 
and an African species {A. athamanticum), as well as the fe- 
male fern (Asplenium filix fwmina), the dwarf spleenwort 
(A. trichomanes), the wall-rue fern {A. ruta-muraria), the 
hart's-tongue (Bcolopendrium vulgare), the common brake 
{Pteris aquilina), and a few others, are regarded as having the 
same properties, and have been used for the same purposes. 
The common polypody {Polypodium vulgare) was formerly 
regarded as a cholagogue, and was given in head diseases. 
The flowering fern and cinnamon fern (Osmunda regalis and 
CinTMmomea) are regarded as demulcent, sub-astringent, and 
tonic, and the former yields a fine mucilage useful in sum- 
mer complaints. 

Several species of moonworts {OpMoglosmm and BotrycM- 
urn) were formerly regarded as vulneraries. Some species 
of maidenhair {Adiantum) have feeble, aromatic, demulcent 
properties, and are used for forming the sirup called "capil- 
laire." A Peruvian species of Pdypodium has some reputa- 
tion in fevers and other maladies; and the down from the 
stem of some Gibotium has been much recommended as a 
styptic, under the name of Penghawar Djambi — its action 
being probably merely mechanical, as chemical analysis has 
shown no active principle. A similar substance is gathered 
in Madeira from Dicksonia nulcita to stuff cushions. The 
rhizome of Phymatodes leiorhiza, when dry, smells and tastes 
like licorice. A small species of Qrammites, of Peru, is so 
odoriferous when dry that it is used by the Indian women 
as an agreeable perfume. The long creeping rhizome of a 
variety of the common brake {Pteris aquilina) was formerly 
much used for food in New Zealand. It abounds in starch 
and mucilage ; but if this variety is no more palatable than 
our own, it is very undesirable food. The rhizome of our 
own variety of the brake when roasted has a slimy consis- 
tence and disagreeable taste and odor. If the rhizome, how- 
ever, after being washed and peeled, is scraped so as to avoid 
including the hard walled tissue, and then mixed with a suf- 
ficient quantity of water, the mucilage will be dissolved, and 
after a few hours may be decanted. A little colorless, taste- 
less mucilage will pass off on a second washing, and the resi- 
due when baked is far from unpalatable, and must be very 
nutritious. It is in fact far better than cassava bread, and 
would not be despised in time of famine. 

The large rhizome of Marattia salieina is eaten when pre- 
pared in the same way as the brake. The soft cellular sub- 
stance of Cyathea medullaris affords a better article of food; 
and, for the same purpose, some other species are occasionally 
used. In a recent number of La Nature there is a note on 
this subject by M. P. Guyot, who says: "The majority of 
the ferns of our forests and woods contain starch and might 
be used as food. Still, it should be observed that when the 
plant "has emerged from the soil it possesses an odor and 
taste which are repulsive, and which render its uses impossi- 
ble. It is the same, however, with asparagus; and, like the 
latter, the stalks of ferns can only be directly eaten before 
they have grown above the soil and undergone the greening 
action of the sun's rays; in this state they are fleshy, white, 
and tender, and as to quality greatly resemble the shoots of 
asparagus. The principal edible species of our forest ferns 
is the male fern, and the commonest is the one that resem- 
bles a little palm tree. A well known landscape painter 
reckons among his claims to glory the invention of fern-shoot 
omelets. In Prance, however, the consumption of fern- 
shoots is very limited, and they are eaten only out of simple 
curiosit3\ Not so in Japan, for during the spring and sum- 
mer season the inhabitants of the high clayey mountains de- 
rive almost the whole of their food supply from ferns, which 
they call warabi. In the spring they eat the young fronds, 
and later on they consume the starch that they extract from 
the rhizomes. The preparation of this is very simple. They 
begin by washing the roots to remove the earth, then crush 
them with a mallet, and afterward stir up the debrisin water 
contained in reservoirs hollowed out of tree trunks. The 
water containing the starch is then drawn off into other res- 
ervoirs placed beneath and allowed to settle. By this means 
the amount of starch obtained is about 15 per cent of the 
weight of the rhizomes employed. Every hamlet has a 
special place assigned for this operation; and the products 
of these washings form large masses there that testify to the 
importance of this manufacture. • It is to insure the repro- 
duction of these ferns that the inhabitants, every two or 
three years, burn the herbs and underbrush, which spring up 
in the shade of the oaks and chestnuts." 

Several ferns, when burnt, produce ashes useful for ma- 
nure, or as crude matter for the chemists. 

Simulation of Death by Insects.— In an interesting paper 
read not long ago before the Entomological Society of Eng- 
land, the simulation of death so freqently observed among 
insects was regarded not as an intentional stratagem tO escape 
danger, but as a species of catalepsy due to terror, and was 
compared to the so-called fascination which certain birds ^nd 
small mammals experience in presence of a snake:' It would 
seem that the tendency to such simulation in different species 
is mversely as their locomotive powers. Thus, as far as the 
true insects are concerned, shamming death is most common 
among the coleoptera, the order whose locomotive faculties 
are upon the whole lowest. Looking again at the different 
groups of coleoptera, we fiad the tendency to simulate death 



absent, or at least very rare, among the tiger beetles, carabs, 
and the geodephaga generally ; among the long-horns, which, 
when alarmed, rise in the air almost as readily as do bees or 
diptera; among the staphylini, which both fly, run, and fight 
well, and among the elateridse, which escape danger by a sud 
den leap. On the other hand, the semblance of death is often 
put on by the lamellicornes, which are slow crawlers, blun 
dering fliers, and are incapable of taking wing without some 
time for preparation. All these properties are still more de- 
cided in the genus Byrrhus, and here accordingly we find 
simulation at its height. At the mere sound or vibration 
caused by an approaching footstep, human or brute, one of 
the latter insects draws in its legs and assumes very effec- 
tively the appearance of a small stone or rounded clod of 
earth. Among spiders the same distinction may be traced. 
The slower and mord sedentary forms, if in presence of a 
powerful enemy, roll themselves up in a ball, and may easily 
pass unobserved. On the contrary, the wandering ground 
spiders, such as the Lycosm, which in warm weather. bound 
with such rapidity that they are sometimes by careless ob- 
servers supposed to fly, rarely resort to this stratagem except 
when very persistently teased and intercepted. 

The Origin of our Domestic Animals. — Palaeolithic man, who 
existed for so long a period in Western Europe during the 
quaternary age, was probably indigenous there. But at the 
commencement of the neolithic age a new civilization was 
suddenly introduced, and a new type of man appears upon 
the scene. Neolithic man, with his polished stone imple- 
ments, brings with him a number of domestic animals — the 
dog, the goat, the sheep, the ox, the horse, and the pig. By 
studying the origin of these animals, and determining their 
ancestral home, light may obviously be thrown upon the 
source whence the neoliths emigrated. Such a study has 
been undertaken by Professor G-abriel de Mortillet, who has 
contributed an interesting paper on this subject to the cur- 
rent number of M. Cartailhac's " Materials for the History 
of Man." Neolithic man, according to the author, came 
from Asia Minor, from Armenia, and the Caucasus. These, 
in fact, are said to be the only countries which could have 
yielded the assemblage of domestic animals and cereals which 
the neoliths brought with them upon their invasion of South- 
western Europe during the Robenhausen period. 

A Pemarkable Spider's Wei. — A writer in iVater« says : A 
large spider, of a genus common all over Polynesia, and also 
in New Caledonia (where formerly much eaten by the aborigi- 
nes) produces a very strong, thick web. On Sundays, gene- 
rally, when no work is going on in the plantations, the im- 
ported Pacific Islanders amuse themselves by wandering 
about the bush, armed with a framework of cane in the 
shape of an elongated cone, affixed to a long stick. This 
they twist and twist, round and round in the spider's webs, 
till it is coated .soinetimes half an inch thick with the viscous 
fabric. They then untie the fastenings and draw out the 
strips of cane, when the bag becomes like a long old-pattern 
night-cap. I have one before me now, over a yard long, a 
foot across, and pretty thick, which does not weigh one 
ounce! It is yellow; the New Caledonian ones are usually 
gray. Some of the New Caledonian ones are stretched tight 
enough to resemble an Indian suspension "tom-tom," and 
really emit a slight sound on being tapped. 

The Fertilization of Bed 8ea-Weeds. — The agency of insects 
in securing the due fertilization of many flowering plants 
has been much written about, and is now well understood. 
In a recent number of " Kosmos " Dr. Dodel Port, the emi- 
nent botanist of Zurich, has published the results of a series 
of observations made by him regarding the part played in 
the fertilization of a certain species of Floridem, or red sea- 
weed, viz., Pdysiphonia subulata, by animalcules. He finds 
that certain wheel-animalcules, or Vorticdlm, which grow 
upon the sea weed, create, by means of the constant motion 
of their cilia, a current which bears the sperm cells — the rep- 
resentative of the pollen grains — from the male plant to the 
stigma-like end of the germ case of the female plant. The 
paper is of great biological importance, since it forms, so far 
as our knowledge extends, the first record of the participation 
of animals in the fertilization of cryptogams, which in itself 
is an interesting parallel to the relations existing between 
insects and phsenogams. 

The Correlation of Mutilation of Insect Lance with Deformity 
in the Imago. — In the Comptes Bendus of the Belgian Ento- 
mological Society for July, of th^ present year, there is a 
notice by M. Melise of experiments made by him to de- 
termine the effect produced on the perfect insect by mutila- 
tion of the larva. M. Melise operated upon ten selected 
silkworms by cutting off the right metathoracic leg of each. 
All went through their transformations, and the operation 
apparently caused little inconvenience, for they recom- 
menced feeding again immediately afterward. The effect 
produced on the moths produced from these larvae was as 
foUovvs: One was deprived of three tarsal joints, but the 
claw was developed. Three had only the femur and tibia. 
One had the leg " amputated " in the middle of the femur. 
The two others had only a stump, scarcely a millimeter in 
length. The author adds that in not one of the moths was 
the leg absolutely absent, and that the variation in the amount 
of deformity probably resulted from the diflBculty of per- 
forming the amputation in the larvse at precisely the same 
place in each. In the case of insects with incomplete meta- 
morphoses parallel experiments have often been made, and 
with similar results; but with lepidoptera they have been so 
few as to render confirmatory evidence of the statements of 
other expefimenters of much value. 



macrobiotics and Eubanlcs. 

The Evening Post makes a translation from a portion of 
an interesting little book in the German language published 
at Bonn, from the pen of Dr. Wilhelm Schmoele, well 
known in this country as a physician of eminent acquire- 
ments, which is likely to attract a good deal of attention. The 
work is entitled " Macrobiotics and Eubanics " — Macrobi- 
otics being the art of prolonging life, and Eubanics being 
the art of walking well. 

Dr. Schmoele explains, in that part of the book which re- 
lates to Macrobiotics, the germinal and progressive phe- 
nomena of human life from birth to death, and the organic 
and chemical nature of vital processes, seeking to discover 
inductively what physicians call the " indications " for treat 
ment with a view to the checking of decay after middle 
life, when, as we all know, there is a constantly increasing 
excess of demand over supply in the matter of vitality. Dr. 
Schmoele 3s convinced that in addition to the influence of 
hygienic living, specific means may be profitably employed 
in checking this decline of vitality, postponing death from 
vital exhaustion, and especially adding vigor and efiiciency 
to body and 'mind in advanced age. In common with phy- 
sicians generally he holds that the infirmities of age come 
earlier and are greater than need be, and his effort has been 
to find in observed facts the reason and the remedy for this. 
He regards the free use of citric acid, in the form of lemon 
juice, and of lactic acid in the form of sour milk of every 
kind, as the remedies most plainly called for by the facts 
scientifically considered. 

In considering the effect of certain abnormal influences in 
increasing the rapidity of decay, the author suggests some 
of the principles of a broader theory of diagnosis anc} treat- 
ment which it is his purpose to expound more fully to the 
profession in a future work, if life is spared to him. 

In that part of the present treatise which relates to 
Eubanics a strong plea is made for systematic walking as a 
means of maintaining health. The abundance and the con- 
venience of our means of transportation, the author believes, 
bring to modern life a serious danger in this respect. Un- 
less we walk upon principle and in consequence of a con- 
viction of the necessity of walking, we are liable to aban- 
don the practice almost wholly in our haste and our self- 
indulgence. The author is convinced that there is danger 
here of serious race deterioration, and he very earnestly 
pleads for caution. Going further he seeks to remove the 
principal obstacle to the general practice of walking, namely 
its tendency to produce fatigue and to repel lovers of phy- 
sical ease; he finds in certain rhythmic principles a means 
of learning to walk with the least possible fatigue, giving 
to the exercise something of the charm that dancing pos- 
sesses. The system, which is fully explained in the book, 
is founded upon a study of the principles involved in danc- 
ing, and especially in the German waltz, which, as is well 
known, a good dancer may continue without fatigue much 
longer than most persons can walk with comfort, stepping 
with anything like equal rapidity. 

< I ■ I » 

Seeds. 

At the last meeting of the British Association Sir John 
Lubbock read an interesting paper on seeds. He commenced 
by calling attention to the difference presented by *eeds, some 
being large, some small, some covered with hooks, some pro 
vided with hairs, some smooth, some sticky, etc. He gave 
the reasons of these peculiarities, and then spoke of the modes 
of dispersion, by means of which seeds secured a sort of nat- 
ural rotation of crops, and in other cases were enabled to 
rectify their frontiers. Some plants actually threw their 
seeds, some were transported by the wind, and many were 
provided with a wing which caught the wind. Dispersion 
was also effected by the agency of animals. This means was 
divided into two classes, where seeds adhered to animals by 
hooks, and where the same purpose was effected by sticky 
glands. The next point touched upon was, that seeds found 
themselves in spots suitable for growth. Most seeds germi- 
nated on the ground, but there were instances, as the mistle- 
toe, where they were parasitic on trees. Such seeds were 
embedded in a viscid substance, so that if dropped by a bird 
on a bough they adhered to it. In some cases plants buried 
their own seeds, and in other instances the seeds buried 
themselves, the means by which these processes were effect- 
ed being fully explained by Sir John, who, in conclusion, 
called attention to mimicking seeds, such as the scorpiurus, 
the pods of which did not open, but looked so exactly like 
worms that birds were induced to peck at them and thus free 
the seeds. That this was the purpose of the resemblance he 
would not assert, but he threw it out as a matter for consid- 
eration, 

< I ■ > » • 

Alcobol by Electricity. 

Berthelot's experiment was conducted as follows: "A 
battery of from six to eight Bunsen elements was arranged 
in connection with an oscillating commutator, so as to give 
alternately positive and negative currents twelve to fifteen 
times a second, to two cylinders of spongy platinum, acting 
as electrodes. These platinum cylinders were immersed in 
acidulated water, and the contacts were so arranged that 
neither oxygen nor hydrogen was disengaged, the water be 
ing reformed as soon as decomposed. Thus regulated, the 
electrodes of the apparatus were immersed in an aqueous 
solution of glucose." In this way alcohol was formed, al- 
though in very small quantities, but it is expected that when 
some improvements in the apparatus are made, the process 
will be much more rapid. 
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Openings n>r Industrial Enterprise In California. 

The Baltimore Sun has in California a correspondent 
whose letters are always replete with practical information 
and good sense. In a recent communication he says: 
Millions for speculation, but not a dime for industry, is 
what is the matter with San Francisco. The leading com- 
mercial paper intimates that it is not the industry of the 
Chinese, but the laziness of the whites and the industrial 
abhorrence of capital, that causes the general prostration, 
and that is sure to retard our recuperation indefinitely. 
What California requires is a large accession of a more 
industrious race. We want men inclined to invest in manu- 
factures- we want farmers, not mere wheat growers and 
soil robbers. But with these must come capital. There is 
immense overstock of capital here for gambling in stocks, 
cornering m merchandise, lot speculating, and for all pur- 
poses involving no industry. But for manufacturing not a 
dime. Our wool and hides we send 19,000 miles, via Cape 
Horn, to be made into cloth and shoes, and brought back to 
us. These, if we had New England industry and capital, 
we should be maTsin^at home. We send away furs and 
felting to be made into hats and wraps. Our agricultural 
machinery we import. Even soap and candles also. Though 
we have the best white vinegar and vegetables, we import 
pickles. Hogs runs wild, yet we buy hams, flitches, and 
lard abroad. Nearly all our coal oil is from Pennsylvania, 
yet we have twice as large a range of coal oil of our own. 
We buy vast quantities of hydraulic cement abroad, yet not 
excepting Portland, England, there are nowhere more nor 
finer materials for making it than at our Santa Cruz. 

We buy all our iron and stock — an enormous amount — 
while iron ore, fuel, and lime are right at hand. Foreign 
beer and ale cost us extravagantly, while our hops and bar- 
ley are far superior to all foreign growth. Even butter and 
cheese we import largely, to our shame. Cranberries, 
chiccory, hops, and oatmeal, crackers, olives, raisins, fruit- 
preserves, prunes, nuts, tobacco, and cotton we buy, while 
we have every facility for raising them here, always except- 
ing industry Every bushel of grain we use and ship is 
packed in East India sacks, which we can cheaply make 
from our own wild textiles. 

We even import foreign wines largely adulterated, while 
our country is covered with vineyards and our own wines 
are pure, wholesome, and well flavored. We could extend 
the list, but enough is given to show what a field there is 
here for profitable industry in the most genial climate in the 
world, and in a land literally flowing with milk and honey, 
and teeming with every variety of food to gladden the heart 
and tickle the bowels of the faithful. After this expose let 
no man say: " There is no chance for industry; everything is 
overdone." On the contrary, nowhere on this broad earth 
has any nation such inducements to offer to willing hands 
and hearts. . , . There are here mines of copper, anti- 
mony, manganese, and chrome that can be got for a song. 
Farmers can raise cotton, but we have no factories to buy 
it. Silb,-also, but no reelers to buy the cocoons. Tea gar- 
dens would cover our hill lands, but there is no industry to 
manipulate and prepare the leaves. We have 30,000 idle 
hands waiting for something to turn up, grinning at all these 
waiting industries and wondering why other people do not 

CO to work. 
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Clielloangloscopy, 

Among the most interesting sights to be viewed with the 
microscope is the circulation of the blood in a living frog's 
foot. The membrane is stretched by means of clips upon 
the stage of the instrument, and when the proper lenses are 
applied the movement of the blood may be observed rushing 
along with force like a mill stream. 

Hitherto, says the Nineteenth Century, except in the case 
of Perkinje's experiment, in which an observer can see the 
circulation in his own retinal blood vessels, the evidence of 
circulation in the human subject has been entirely circum- 
stantial, derived from the facts of structure of the circula- 
tory organs, and from the manner in which the blood flows 
from several arteries and veins. But by means of a simple 
arrangement, invented by Dr. C. Huter, of Greifswald, it is 
now possible to witness the actual flow of blood in the blood- 
vessels of another person, and that with sufficient accuracy 
to detect any abnormality in the circulation, and so to ob- 
tain invaluable assistance in the diagnosis of disease. 

In Dr. Hilter's arrangement the patient's head is fixed in 
a frame, something like that used by photographers, on 
which is a contrivance for supporting a microscope and lamp. 
The lower lip is drawn out, and fixed, by means of clips, on 
the stage of the microscope, with its inner surface upward; 
a strong light is thrown on this surface by a condenser, and 
the microscope, provided with a low-power objective, is 
brought to bear upon the delicate network of vessels, which 
can be seen in the position indicated even with the naked 
eye. 

The appearance presented is, at first, as if the vessels were 
filled with red injection. But by focusing a small super- 
ficial vessel the observer is soon able to distinguish the move- 
ment of the blood stream, rendered evident by the speck-like 
red corpuscles, the flow of which, in the corkscrew-like 
capillaries, is said by Hilter to be especially beautiful. The 
colorless corpuscles are distinguishable as minute white 
specks, occurring now and again in the course of the red 
stream. Besides the phenomena of the circulation, the cells 
of pavement-epithelium lining the lip, and their nuclei, can 
readily be distinguished, as well as the apertures of the 
mucous glands. 



Besides the normal circulation, various pathological con- 
ditions can be observed By a pressure quite insufficient to 
cause pain, the phenomena of blood stagnation — the stoppage 
of the flow, and the gradual change in the color of the blood 
from bright red to purple— are seen. A momentary stop- 
page is also produced by touching the lip with ice, a more 
enduring stasis by certain reagents, such as glycerine or 
ammonia. 

Huter states that he has already proved the great use of 
" cheiloangioscopy," as he calls the new process, inhismedi 
cal practice. The variation in the blood-flow and in the 
diameter of the vessels, the crowding together of the red 
corpuscles, the increase in number of the white corpuscles, 
occurring in certain diseases, all these may be observed 
readily and exactly. It will, indeed, be at once obvious how 
great is the importance of a method like this, by which an 
actual observation of the circulation is made possible, es- 
pecially when it is borne in mind that even the rough and 
ready method of feeling the pulse affords a valuable indica' 
tion of the state of health. 



Balling's Saccharometer. 

This is the instrument which is usually employed by con- 
tinental brewers for testing the gravity of their worts and 
beers, and as it is often referred to in foreign technical papers 
quoted in our pages, we give a short explanation of its 
graduation. Balling's saccharometer is usually made of 
glass, with a well of mercury as a weight, in this respect re- 
sembling some of our English saccharometers; the gradua- 
tion of the stem, however, is very different, as it is arranged 
to indicate the weight of sugar contained in 100 parts by 
weight of a pure sugar solution. For example, if Balling's 
saccharometer be placed in a solution of sugar and sink 
to the line marked 30, it indicates that 100 parts of the 
sugar solution contain 30 lb. of sugar, or, in other words, 
30 per cent by weight. The degrees Balling are therefore 
the percentages by weight, and in this respect the instru- 
ment is very simple. In the following table we give the de- 
grees Balling from 1 to 30, with the corresponding specific 
gravities of the solution, which may be useful for reference: 



Degrees Balling. 

1 

3 ... 


Specific gravity, 

1-0089 

1-0078 


Lb. per barrel. 

1-4 

8-8 


3 


1-0117 


4-0 


4 


10157 


55 


5 


1-0197 


7-0 


8 

7 


1-0237 

... . . 1-0378 . ... 


8-5 

10-0 


8 .. 


1-0319 . 


11-5 


9 


1-0360 


13-0 


10 


1-0401 . . 


. . 14-5 


11 


10443 


. . 16-0 


13 


1-0485 


17-5 


13 


1-0528 


190 


14 


1-0570 


ao-5 


15 


, 1-0613 


22-0 


16 


1-0657 




17 

18 


1-0700 

1-0744 


25-2 

26-8 


19 


10787 


28-2 


30 


10833 


,. 30-0 



In round numbers, each degree Balling corresponds to 13^ 
lb. per barrel ; it must be borne in mind that the degrees 
Balling represent percentages of pure sugar, and not per- 
centages of malt extract. — Brewer's Ovardian. 
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ImproTement In Silvering )Slas8. 

The plan of coating mirrors with a thin film of silver, 
though superior to the old amalgamating process, has some 
drawbacks. The ordinary treatment is as follows: The 
glass is laid on a horizontal table of cast iron covered with 
a woolen cloth and heated to 40 deg. Centig. (104 deg, Fahr.) 
On the glass, previously well cleaned, are poured succes- 
sively a solution of tartaric acid, and then another of am- 
moniacal nitrate of silver. Under the influence of the heat 
the organic acid reduces the metallic salt, and after about 
30 minutes the silver is deposited on the glass in adherent 
layers; the whole operation does not occupy more than am 
hour. The mirror is then dried and the metal covered with 
a varnish sufficient to protect it from friction and the action 
of sulphur vapors, which blacken it. But silver deposited 
in this way often has an unpleasant yellowish reflection. 
M. Lenoir, of Paris, turned his attention to discovering a 
process which would obviate this drawback. He has suc- 
ceeded by the following means. The glass, once silvered, 
is subjected to the action of a dilute solution of the double 
cyanide of mercury and potassium, when an amalgam of 
white and brilliant silver is formed, adhering strongly to the 
glass. To facilitate the operation and utilize all the silver 
employed, M. Lenoir, by a recent improvement, sprinkles 
the glass at the moment the mercurial solution is applied 
with a very fine powder of zinc, which precipitates the mer- 
cury and regulates the amalgamation. Mirrors thus treated 
no longer give, it is said, the yellowish images of the silver 
used alone, but the white and brilliant reflection of the old 
process, without the emanation of vapors which would be 
injurious to the men employed upon the operation. 
* I « I » 

How TO Medicate a Pig — At a recent meeting of an 
English farmers' club. Prof. McBride spoke of the difficulty 
of administering medicine to a pig. He said: To dose a 
pig, which you are sure to choke if you attempt to make 
him drink while squealing, halter him as you would for exe- 
cution, and tie the rope end to a stake. He will pull back 
until the rope is tightly strained. When he has ceased his 
uproar and begins to reflect, approach him, and between the 
back part of his jaws insert an old shoe, from which you 
have cut the toe leather. This he will at once begin to suck 
and chew. Through it pour medicine, and he will swallow 
any quantity you please. 



Some Facts about Cotton, 

In a recent letter Mr. Edward Atkinson, of Boston, shows 
by comparison of results the enormous economic superiority 
of free labor over slave labor, in the cultivation of cotton. 
The crop of cotton of 1878 and 1879 was the largest ever 
raised. The ten crops of 1853 to 1861, inclusive, being the 
last crop raised by slave labor, numbered 34,995,440 bales. 
The ten crops of 1870 to 1879, inclusive, being the ten last crops 
raised by free labor, numbered 41,454,743 bales. The excess 
of the ten years of free labor amounts to 6,459,303 bales. 
The value of the ten last crops, of which about two thirds 
have been exported, has been not less than $3,500,000,000, 
and has probably amounted to $3,000,000,000. The increase 
is progressive, the excess of the five last crops over the five 
crops immediately preceding the war has been 3,9-33,415 
bales. . . . 

The world's crop of cotton is now equal to ten to twelve 
million bales of the average weight of American cotton, 
probably the latter. Of this quantity five million bales are 
raised in the United States, and between six and seven mil- 
lion bales are spun and woven upon machinery contained in 
large factories in Europe and America. The rest is spun 
and woven by hand, and there is probably a larger portion 
of the population of the globe still insufficiently clothed in 
hand-made goods than are clothed in those furnished by the 
factories of Europe and America combined. The average 
work of one operative working one year in Lowell will sup- 
ply the annual wants of 1,600 fully clothed Chinese or 3,000 
partly clothed East Indians. No country in the world, 
except Egypt, produces any substantial quantity of cotton 
so well adapted to work upon modern machinery as that of 
the Southern States. Nearly one half the world remains to 
be conquered by cotton and commerce. To the cotton fields 
and factories of the United States will not the increase 
surely come as commerce slowly but surely opens the way? 

The whole cotton crop of the world could be raised on a 
section of Texas less than one twelfth of its area; or could 
be divided between any two of the other principal cotton 
States without exhausting one half of their good lands, or 
it could all be raised on less than one half the Indian Ter- 
ritory that, is not yet occupied at all. 

Touching the cost of raising cotton in the South, Mr. 
Atkinson suggests the opinion that if the cost of labor be 
measured by its effectiveness as well as by the measure of 
the money with which it is paid, there is no place in the 
world where so effective an amount of manual labor can be 
procured at so little cost as in the employment of negroes 
upon our Southern cotton fields. The price of bacon and 
corn gauges the cost of cotton. Eaten together they are 
digestible and nutritious — eaten separately quite otherwise. 
They constitute the food that the negro field hand freely 
chooses. Three and one half pounds of bacon, one peck of 
meal, and one quart of molasses or sirup constitute the 
week's ration of an adult man or woman. This ration has 
been lately and can now be supplied at a cost of thirty -eight 
to forty-two cents per week, or six cents or less per day. 
The plat of sweet potatoes and fish from the ponds and 
rivers serve for the rest. 
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The Clilcago Stock ITards. 

In a report on the treatment of live stock on the railways, 
made by Mr. Zadok Street, to the American Humane Asso- 
ciation, at its recent meeting, we find the following facts re- 
lative to the great stock yards at Chicago. These are the 
most extensive in America, probably in the world. 

They have 1,000 cattle pens, 1,300 hog and sheep pens, 
and stabling for 1,300 horses. Fifteen hundred cars of stock 
can be unloaded and cared for daily. The system of rail- 
ways extending into different parts of the Western States, 
thousands of miles, center there. They occupy 350 acres of 
land, and cost nearly $5,000,000. Their repairs cost about 
$150,000 annually, and it requires 700 men constantly em- 
ployed in and about the yards to do the work required. 
They will accommodate about 10,000 cattle, 130,000 hogs, 
5,000 sheep, and 1,000 horses at one time. The pens for 
hogs and sheep are covered ; those for cattle are not covered. 



Tbe Way to Health. 

The only true way to health is that which common sense 
dictates to man. Live within the bounds of reason. Eat 
moderately, drink temperately, sleep regularly, avoid excess 
in anything, and preserve a conscience "void of offense.'' 
Some men eat themselves to death, some drink themselves 
to death, some wear out their lives by indolence, and some 
by over exertion, others are killed by the doctors, while not 
a few sink into the grave under the effects of vicious and 
beastly practices. All the medicines in creation are not 
worth a farthing to a man who is constantly and habitually 
violating the laws of his own nature. All the medical 
science in the world cannot save him from a premature 
grave. With a suicidal course of conduct, he is planting 
the seeds of decay in his own constitution, and accelerating 
the destruction of his own life. 
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Adulteration of Gebanium Oils. — The author detects 
fatty oils, gum resins, and other liquid hydrocarbons as fol- 
lows: Into a test glass are poured 5 c.c. alcohol at 70 per 
cent, and 6 drops of the oil in question, and the whole is 
well shaken up. If the oil is pure it remains bright and 
clear, while sophisticated specimens turn milky. This pro- 
cess is of course not available for the detection of cheaper 
ethereal oils. — M. Jaillard, in Wochenschrift Oel und Feti 
Handd, 
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Bemarkable Snow Storms In India. 

Some interesting details of tlie extraordinary snowfall 
in Cashmere in 1877-78 are given in a paper in the just 
issued number of the Journal of the Asiatic Society of Ben- 
gal by Mr. Lydekker. Early in the month of October, 1877, 
snow commenced to fall in the valley and mountains of 
Cashmere, and from that time up to May, 1878, there seems 
to have been an almost incessant snowfall in the higher 
mountains and valleys; indeed, in places it frequently 
snowed without intermission for upwards of ten days at a 
time. At Dras, which has an elevation of 10,000 feet, Mr. 
Lydekker estimated the snowfall from the native account, 
as having been from 30 feet to 40 feet thick. The effects 
of this enormous snowfall were to be seen throughout the 
country. At Dras the well built travelers' bungalow, which 
had stood some thirty years, was entirely crushed down by 
the weight of the snow which fell upon it. In almost every 
village of the neighboring mountains more or less of the log 
houses had likewise fallen, while at Gulmarg and Sonamarg, 
where no attempt was made to remove the snow, almost all 
the huts of the European visitors were utterly broken down 
by it. In the higher mountains whole hillsides have been 
denuded of vegetation and soil by the enormous avalanches 
which swept down them, leaving vast gaps in the primeval 
forests and choking the valleys below with the debris oi 
rocks and trees. As an instance of the amount of snow 
which must have fallen in the higher levels, Mr. Lydekker 
mentions the Zogi Pass, leading from Cashmere to Dras, 
which has an elevation of 11,300 feet. He crossed this early 
in August last year, and he then found that the whole of 
the ravine leading up to the pass from the Cashmere side 
was still filled with snow, which he estimated in places to 
be at least 150 feet thick. In ordinary seasons this road in 
the Zogi Pass is clear from snow some time during the 
month of June. As another instance of the great snowfall, 
Mr. Lydekker takes the valley lep,ding from the town of 
Drasuptothepass separating that place from the valley of 
the Kishengunga River. About the middle of August 
almost the whole of the first mentioned valley, at an eleva- 
tion of 12,000 feet, was completely choked with snow, which 
in places was at least 200 feet thick. In the same district 
all passes over 13,000 feet were still deep in snow at the 
same season of the year. Mr. Lydekker gives other instances 
of snow lying in places in September, where no snow had 
ever before been observed after June. As to the destruction 
of animal life, in the Upper Wardwan Valley large num- 
bers of ibex were seen embedded in snow; in one place up- 
wards of 60 heads were counted, and in another not less 
than 100. The most convincing proof, however, of the 
havoc caused among the wild animals by the great snowfall 
is the fact that scarcely any ibex were seen during last sum- 
mer in those portions of the Wardwan and Tilail Valleys 
which are ordinarily considered as sure finds. So also the 
red bear and the marmot were far less numerous than usual. 
Mr. Lydekker estimates that the destruction to animal life 
caused by the snow has far exceeded any slaughter which 
could be inflicted by sportsmen during a period of at least 

five or six years. 
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Women and Girls In Engllsb Mines. 

It is a somewhat startling fact that there are still nearly 
5,000 women and girls employed about the coal mines of 
Great Britain. In the official summary of persons employed 
in and about the mines, under the Coal Mines Act, it is stated 
that21 femalesundertheageof 13yearsareemployed. Of girls 
between the ages of 13 and 16 there are 433 employed; of 
young women above the age of 16 there are no less than 4,502 
employed. In the mines registered under the Metalliferous 
Mines Act there is a larger proportionate employment of fe- 
males. At the tender age of between 8 and 13 years, there are 
96 girls employed, chiefly in the Cornwall district ; between the 
ages of 13. and 18, there are 981 girls employed above these 
mines, Cornwall and the North Wales district employing the 
bulk; and there are also 1,741 females above the age of 18 
employed, Cornwall, North Wales, and Ireland employing 
all these except 20; and of this score, somewhat singularly, 
the chief part are employed in the North of England, which 
has been remarkably free from women's work in the unfit 
employment of mining. The proportion of women employed 
is said to be decreasing; but the fact that girls of such ten- 
der ages are put to mining operations, or to work " above 
ground " at the mines, is a sign that the unsatisfactory symp- 
tom is not likely to entirely die out. 

^ » t > » — I. 

The Deepest W^ell In the World. 

The sinking of the deep artesian well near Buda Pesth, 
Hungary, is now completed; the works were commenced as 
far back as 1868, and during their progress many interesting 
facts relating to geology and underground temperature have 
been brought to light. The total depth is 3,200 feet, and 
the temperature of the water it jields is nearly 165° Fahr. 
The temperature of the mud brought up by the borer was 
taken every day, and was found to increase rapidly, in spite 
of the loss of heat during its ascent, down to a depth of 
2,300 to 2,700 feet. Beyond this point the increase was not 
so marked. At a depth of 3,000 feet the temperature was 
177° Pahr. , giving an average increase of 1 for every 23 feet 
bored. Water first commenced to well up at a depth of 
3,070 feet; here its temperature was 110° Pahr., and from 
this point onward it rapidly increased both in quantity and 
temperature. Thus, at 3,092 feet, its temperature had al- 
ready risen to 150° Pahr. , and the yield in 34 hours from 
9,500 to 44,000 gallons. Finally, when the boring had 



reached 3,200 feet, at which point it was stopped, the tem- 
perature of the water, as it burst from the orifice of the 
tube, was 165° Pahr., and the volumetric yield 272,000 gal- 
lons in the 24 hours. This yield was afterward reduced to 
167,200 gallons, in consequence of the bore being lined with 
wooden tubes, which reduced its diameter. The water ob- 
tained disengages carbonic acid in abundance, and also con- 
tains nitrogen and a little sulphureted hydrogen, and 80 
grains per gallon of fixed matters, chiefly sulphates and car- 
bonates of potash, soda, lime, and magnesia. 
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Ocean Telesrapb Cables. 

In a recent lecture by Mr. Wm. H. Preece^ he says: The 
deep sea portion of the Cape cable, while it differs to a cer- 
tain extent from the Atlantic types, is still deficient in that 
absolute durability which all cables ought to have. Iii fact 
there is room f orinvention in this direction. Generally, one 
notices that, where there is a want, some one will spring up 
with an invention to meet that want. Here is a want that 
has existed for many years, but no one has invented a cable 
which can be said to be perfectly adapted for its purposes; 
so that, if any one here is of an inventive turn, let me recom- 
mend him to try his hand at inventing a cable which will 
give us all the requirements needed. 

This cable to the Cape has one peculiarity in which it dif- 
fers from any others. Now, among the various accidents to 
which cables are subject, there is one due to the existence of 
life at the bottom of the sea. We know that in different seas 
there are certain little insects, sometimes leredos, sometimes 
Xyhphaga, sometimes Limtwria, and others of very hard 
names, which have a peculiar liking for gutta percha. These 
little teredos attack us on sea as well as on land, and the trou- 
ble they cause us is sometimes immense. Wo suffer from 
them very much on the Irish coast, where the little wretches 
have found their way to the gutta percha, and have there 
scored and figured it in a very curious way, samples of which 
you will see on the table. 

To put a check to their boring instinct, the Telegraph Con 
struction and Maintenance Company, who made the cable 
which is being laid to the Cape, but which was originally 
intended for Australia, have surrounded the gutta percha 
with a wrapping of brass ; and if any of these boring insects 
abound in any portion of the line where this brass wrapping 
is used, I have no doubt that the brass will be too much for 
them, and that they will find themselves terribly beaten in 
making any attempts to get at the gutta percha. 

It is found that these little animals do not exist at greater 
depths than 100 f atlioms, and, therefore, in the deep sea por- 
tion of this cable the brass wrapping will not be found. 

There are a great many accidents to which submarine 
cables are subject. One of the principal is that of a ship's 
anchor, and it was the disturbing element of a ship's anchor 
that prevented me from having the pleasure of being before 
you last Monday. On the table is a piece of cable which has 
been taken out of that crossing the River Humber. The 
cable which crosses this river is one of the most important 
that we possess, and for that reason one of the strongest kind 
of cable ever made was laid down. In the Postal Telegraph 
Department we have no less than 62 cables, and their aggre- 
gate length of 1,224 miles contains a total of 3,809 miles of 
wire. To cross rapid streams and important rivers strong 
cables are used, and to cross the Humber, which during 
spring tides runs at the rate of six to seven knots an hour, a 
cable of the strongest type was used; yet it had not been 
down six weeks when a ship got hold of it, and the cable 
was caught by its anchor. The heavily laden schooner rid 
ing on a strong tide, with its anchor attached to the cable, 
brought to bear an enormous force, and, perhaps owing to 
the construction of the cable, this force would not be equally 
divided among the outside protecting wires, and thus one 
wire, bearing the greater strain, gave way, followed by the 
snapping of a second, and so on till the whole cable was 
severed in the straggling and tangled manner that you see, 
which is very different from its symmetrical form when first 
laid. This break occurred in a very nasty stream, where the 
cable was so buried in mud that I could not find it; and I 
was despairing of being able to give even a second lecture 
here, when a happy thought occurred to me. I had spent 
a whole day in grappling after this cable, trying over and 
over again, and yet never getting near it, when it suddenly 
came into my mind that Shakespeare makes Bassanio sayt 
" In.my school days, when I had lost one shaft, I shot his 
fellow of the self -same flight, the self -same way, with more 
advised watch, to find the other forth; and, by adventuring 
both, I oft found both." So, knowing that a ship had 
dropped its anchor over the cable, I thought we would drop 
our anchor too, and we did, and waited a whole tide, and 
when we hauled the anchor up there was the cable. 

The chief cause of accidents to cables, next to that of 
anchors, is probably due to abrasion of the cables on rocky 
bottoms. The bottom of the sea is frequently of an undula- 
tory nature, and the cable remains suspended from point to 
point, and at such points the wire becomes chafed and worn 
away, and speedily decays. I am sorry to see that the time 
at my disposal has gone so rapidly that I cannot particularize 
to you many of the different causes that lead to the destruc- 
tion of cables, not only abrasion, not only accidents in paying 
out, but accidents that exist afterward; for instance, a whale 
once caught a cable in the Persian Gulf and broke it; a 
shark's tooth has been found embedded in a cable, and a 
sinking ship has caused damage to a cable. 

Sometimes the cables rest on corrosive stones, copper ores, 
and ironstone, when corrosion sets in and causes the cable 



to speedily fail. Volcanic action sometimes damages cables, 
as also rock slips. In the Bay of Biscay, which is crossed 
by the Direct Spanish Company's cable, there is no doubt 
that such a cause has interfered with the cable on two occa- 
sions, curiously enough, interrupting the wire each time on 
the same day of the year. There is a peculiar shelving of 
the rock, and slips exactly equivalent to our landslips take 
place at intervals. 

Icebergs, too, from the North Atlantic, frequently carry 
large pieces of rock, which fall to the bottom when the ice- 
berg thaws, and in their descent are liable to fall across a 
cable and damage it. 

There are also faults due to imperfect joints, due to acci- 
dents that pass inspection during the process of manufacture, 
but which slowly develop themselves after submersion or 
lapse of time. 

Lightning, earth currents, and things of that kind affect 
cables, but, nevertheless, the eye of the telegraph engineer 
is constantly watching these circumstances as they happen, 
and he tries to bring to bear upon them all the power and 
thought he possesses; and the result isthat, by slow experi- 
ence, the cable of the present day is very superior to that 
used in the early days, and the improvement has been equal 
to the advance, which, I hope I have been able to show you, 
has been made as regards the insulators and iron wire. 



ENGINEEBING INVENTIONS.. 

Mr. Alexander T. Wilson, of Fairfield, 111., has patented 
a cheap and simple device for securing and connecting the 
ends of rails, by the use of which fish plates and nuts and 
bolts may be dispensed with, and the necessity of punching 
holes in the rails be obviated. It consists, essentially, of a 
dooWy slotted block of iron or steel, the top of which con- 
forms to the thread of a rail, and whose bottom is flush with 
the foot of the rail, and which may be set between the rail, 
so that their ends may be fixed in the slots and held fast. 

Mr. Felix 8. Prendergast, of Savannah, Ga., has patented 
an improved gauge for determining the distance apart of 
the raMs of a railroad track. It ih so constructed as to give 
the correct gauge distance, even when the gauge board may 
not be at right angles with the rails. It consists in a track 
gauge formed of a gauge board having a segment' of a circle 
attached to it near one end, and a segment of a circle or 
equivalent knife edge attached to it near the other end. 

Mr. Cornelius R. Van Ruyven, of Deventer, Netherlands, 
has patented a simple and efficient apparatus for regulating 
and correcting the position of switches, the apparatus being 
under the control ot the engine driver, so that should the 
switch stand wrong it can be shifted from the engine. This 
invention is an improvement in the class of switches whose 
operation is contrclied by the engineer or engine driver, the 
movable rails being shifted or adjusted in position by means 
of devices en the locomotive. 

An improved machine for opening ditches to receive tiles 
has been patented by Mr. Guernsey Smith, of Rochester, 111. 
It is simple m construction, convenient, reliable, and will 
remove the soil and deposit it at the side of the ditch, and 
leave the ditch in proper condition to receive the tiles. 

_ i^ ( » » » ' 

Tbe Immensity of the Stars. 

We take from Le Monde de la Science the following interest- 
ing "Considerations on the Stars," by Prof essor J. Vinot- 
" It is known that the stars are true suns, that some of them 
are larger than our own sun, and that around these enormous 
centers of heat and light revolve planets on which life cer 
tainly exists. Our sun is distant from us 38,000,000 leagues, 
but these stars are distant at least 500,000 times as far — a 
distance that in fact is incommensurable and unimaginable 
for us. Viewed with the unaided eye the stars and the 
planets look alike; that is, appear to have the same diameter. 
But, viewed through the telescope, while the planets are 
seen to possess clearly appreciable diameters, the stars are 
still only mere luminous points. The most powerful of ex- 
isting telescopes, that of Melbourne, which magnifies 8,000 
times, gives us an image of one of our planets possessing an 
apparent diameter of several degrees. Jupiter, for instance, 
which, seen with the naked eye, appears as a star of the first 
magnitude, with a diameter of 45" at the most, will in this 
telescope have its diameter multiplied 8,000 times, and will 
be seen as if it occupied in the heavens an angle of 100°. 
Meanwhile a star alongside of Jupiter, and which to the eye 
is as bright as that planet, will still be a simple dimensionless 
point. Nevertheless that star is thousands of times more 
voluminous than the planet! 

" Divide the distance between us and a planet by 8,000, and 
you have for result a distance relatively very small; but di- 
vide by 8,000 the enormous number of leagues which repre- 
sents the distance of a star, and there still remain a number 
of leagues too great to permit of the stars being seen by us 
in a perceptible form. In considering Jupiter, or any of the 
planets, we are filled with wonder at the thought that this 
little luminous point might hide not only all the visible stars, 
but a number 5,000 fold greater — for of stars visible to our 
eyes there are only about 5,000. All the stars of these many 
constellations, as the Great Bear, Cassiopeia, Orion, Andro- 
meda, all the stars of .the zodiac, even all the stars which are 
visible only from the earth's southern hemisphere, might be 
set in one plane, side by side, with no one overlapping 
another, even without the slightest contact between star and 
star, and yet they would occupy so small a space that, were 
it to be multiplied 5,000 fold, that space would be entirely 
covered by the disk of Jupiter, albeit that disk to us s§eni§ 
to be an inappreciable point," 
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For best Fixtures to run Sewing Machines by Power, 
address Jos. A. Sawyer & Son, Worcester, Mass. 

Small Boat Engines for boats drawing 6 to 13 in. water. 
Direct acting, link motion. T.& K., Box559,Owego,N.Y. 

Emery Wheels for various purposes, and Machines at 
reduced prices. Lehigh Valley Emery Wheel Company, 
Welssport, Pa. 

National Steam Pump. Simple, reliable, durable. 
Send for catalogue. W- B. Kelly, Kew Brunswick, N.J. 

Electrical and Telegraph Supplies. Jerome Redding 
& Co., No. 30 Hanover St., Boston, Mass. 

Pony Planers. P. Pryibil, 467 W. 40th St., N. Y. 

Thomas D. Stetson, 23 Murray St., New York, serves 
as Expert In Patent Suits. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box423, Pottsville, Pa. See p. 285. 

The Baker Blower ventilates silver mines 8,000 feet 
deep. Wllbraham Bros., 2318 Frankford Ave., Phila., Pa. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Large knife work a specialty. 
Also manufacturers of Soloman's Parallel Vise. Taylor, 
Stiles & Co., Eiegelsville, N. J. 

Wheelbarrows.— The " A. B. C. bolted " will outlast 
Ave ordinary barrows. $34 per doz. A. B. Cohu, 197 
Water St., N. Y. 

Windmill.— State Eights to Manufacture the Wind- 
mill illustrated on page 291 of this paper, or the entire 
patent will be sold on reasonable terms. Address C. B . 
Post&Co.,NewLondon,0. 

$875 Horizontal Engine, 2 H. P . See page 317. 

Park Benjamin's Expert Office, Box 1009, N. Y. Ee- 
clpes and information on all industrial processes. 

To stop leaks in boiler tubes, use Quinn's Patent Fer- 
rules. Address S. M. Co., So. Newmarket, N. H. 

To Capitalists, Steam Fitters, Founders, etc.— Patent 
right for sale of new Steam Heat Radiator. Address, 
for particulars, J . N. Farnham, Waltham, Mass. 

Steam Traps; best and cheapest in use. No blowing 
through to start. T. Sault, New Haven, Conn. 

Buzz Planers. P. Pryibil, 467 W. 40th St., N. Y. 
Drawing Materials, G. S.Woolman, 116 Pulton St. , N. Y. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts. Importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

The Secret Key to Health.— The Science of Life, or 
Self-Preservation, 300 pages. Price, only $1. Contains 
fifty valuable prescriptions, either one of which is worth 
more than ten times the price of the book. Illustrated 
sample sent on receipt of 6 cents for postage. Address 
Dr. w. H. Parker, 4 Bulflnch St., Boston, Mass. 

Brass or Iron Gears; list free. G. B. Grant, Boston. 

The Friction Clutch that is doing work in many places 
satisfactorily, that has never been done by any other, 
can be seen at Institute Fair, New York. D. Frisbie & 
Co., New Haven, Conn. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, New burgh, N. Y. 

For Solid Wrought Ii'on Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

H. Prentiss & Co., 14 Dey St., New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

Presses, Dies, and Tools tor working Sheet Metal, etc. 
Fruit &othercan tools. Bliss& VVlUlams, B'klyn, N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 4T0 Grand St.. N. Y. 
Steam Excavators. J. Souther & Co., 18P.0. Sq. Boston. 
Bradley's cushioned helve hammers. See illus. ad. p. 302. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Telephones repaired, parts of same for sale. Send 
stamp for circulars. P. O. Box 205, Jersey City, N. J. 

Noise-Quieting Nozzles for Locomotives and Steam- 
boats. 50 different varieties, adapted to every class of 
engine. T. Shaw, 915 Ridge Avenue, Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Solid Emery Vulcanite Wheels — The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y 

Eagle Anvils, 9 cents per pound. Fully warranted. 

Latest improved methods for working hard or soft 
metals, grinding long knives, tools, etc. Portable Chuck 
Jaws and Diamond Tools. Address American Twist 
Drill Co., Woonsocket, R. I. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Company, Buffalo, N. Y. 

Diamond Engineer, J. Dickinson, 64 Nassau St., NY. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Sawyer's Own Book, Illustrated. Over 100 pages of 
valuable Information. How to straighten saws. etc. 
Sent free by mail to any part of the world. Send your 
full address to Emerson, Smith & Co., Beaver Falls, Pa. 

Eclipse Portable Engine See illustrated adv., p. 318. 

Cylinders, all sizes, bored out in present positions. 
L. B Flanders Machine Works, Philadelphia. Pa. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co.,Rochester,N. Y. See illus'd adv. p. 30. 

Linen Hose, Eubber Hose Steam Hose, and Hose for 
aJl purposes. Greene. Tweed & Co., 18 Park Place, N.Y. 



Walrus Leather.— Wheels covered with walrus, and 
polishers' supphes of all kinds. Greene, Tweed & Co., 
New York. 

Elevators, Freight and Passenger, Shafting, Pulleys, 
and Hangers. I.,. S. Graves & Son, Rochester, N. Y. 

The Horton Lathe Chucks; prices reduced SO per cent. 
Address The B. Horton & Son Co., Windsor Locks, Conn 

Magic Lanterns and Stereopticons of all prices. Views 
Illustrating every subject for public exhibitions. Profit- 
able business for a man with small capital. Send stamp 
for 80 page Illustrated catalogue. McAllister, Manufac- , 
turing Optician, 49 Nassau St., New York. j 

Pat. Steam Hoisting Mach'y. See illus. adv., .p 318. 

Solid and Opening Die Bolt Cutters, Screw Plates, and 
Taps. The Pratt & Whitney Co., Hartford, Conn. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery ; 
Castings, all kinds; strong and durable; and easily 
worked. Tensile strength not less than 65,000 lbs. to 
squareln. Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

Eue'sNew "Little Giant" Injector is much praised 
for Its capacity, reliability, and hmg use without repairs. 
Rue Manufacturing Co., Philadelphia, Pa. I 

For best low price Planer and Matcher, and latest ' 
improved Sash, Door, and Blind Machinery. Send for ! 
descriptive catalogue to Rowley & Hermance, Williams- 
port, Pa. 

The only economical and practical Gas Engine in the 
market is the new '*Otto" Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Steam Engines, Automatic and Slide Valve; also Boil- 
ers. Woodbury, Booth & Pryor, Rochester, N. Y. See 
illustrated advertisement, page 285. 



and he treats his subject wholly from the practical 
standpoint. He has added a chapter of advice to young 
mechanics, in which he shows himself the possessor of 
no little practical wisdom and an abundance of sterling 
good sense. 

First Step in Chemical Principles. By 
Henry LefEmaun, M.D. Philadelphia: 
Edward Stern & Co. 
Designed to make clear by explanation and illustra- 
tion those points in chemical theory, notation, and 
nomenclature which give trouble to beginners. Dr. 
Lellmann is the lecturer on toxicology at Jefferson 
Medical College, and his little handbook contains the 
substance of the lectures to the quiz classes of that in- 
stitution. 







NEW BOOKS AND PTTBLICATIONS. 

An Illustrated Dictionaktof Scientific 
Terms. By William Rossiter. New 
York: G. P. Putnam's Sons. 12mo, pp. 
353. Price $1.75. 

A handy book of reference, containing some 14,000 [ 
scientific terms, many of them not to be found in ordi- I 
nary dictionaries. The list includes the more impor- ' 
tant technical and scientific words, and those most com- 
monly used. In all cases the pronunciation is indicated, ; 
and usually the derivation. There have been added to 
the dictionary proper a number of tables of weights 
and measures, and briefly]the nomenclatureof botanical, 
zoological, anthropological, chemical, and geological ! 
classification. The illustrations are unimportant. 

Reports to the St. Louis Medicat. Society i 
ON Yellow Fever, By Wm. Hutson 
Ford, A.M., M.D. St. Louis: Geo. O. 
Rumbold & Co. 8vo, pp. 330. 

Embraces the report of the committee appointed by ; 
the St. Louis Medical Society to inquire into the rela- 
tions of the epidemic of 1878 to the city of St. Louis, 
and Dr, Ford's Report on the meteorological conditions 
and etiology of yellow fever, on the etiology of sun- 
stroke, cholera, and other diseases associated with high 
temperature, and on the treatment of yellow fever. The 
volume is well indexed. 

The Building Materials of Otago and 
South New Zealand Generally. By 
W. N. Blair. Dunedin, New Zealand: 
J. Wilkie & Co. pp. 244. 
A volume of great local value and of considerable 
general interest, describing the building stones and 
roofing slates of New Zealand, their geology and out- 
croppings; the localities of the clay banks suitable for 
bricks, etc, and the qualities of such clays; New Zea- 
land limes, cements, and their aggregates; and a very 
interesting review of the numerous timber trees and 
woods suitable for builders' use. There is added a sec- 
tion on the metallic products of Otago. The book is 
well Indexed. 

Electro Metallurgy, Practically 
Treated, By Alexander Watt. New 
York: D, Van Nostrand. pp. 196. 

This is the sixth and enlarged edition of Watt's hand- 
book, from the English plates of 1876. A copious index 
has been added. 

A Sketch of Dickinson College. By 
Chas. F. Himes, Pli.D. Harrisburg: 
Lane S, Hart. 

An interesting history of oneof the oldest colleges 
in the United States, neatly printed and illustrated by 
woodcuts and photographs. A particularly interesting 
chapter is that tracing the progress in scientific educa- 
tion since the founding of che college in 1783. 

Seeing and Thinking. By William King- 
dom Clifford. London: Macmillan & 
Co, Price $1. 

This, the latest volume of the Nature Series, includes 
four lectures by the late professor of applied mathe- 
matics and mechanics in University College, London, 
on the eye and the brain, the eye and seeing, the brain 
arid thinking, and boundaries in general. No one who 
ever made an acquaintance with Mr. Clifford as a clear 
thinker and lucid expositor, need be told that, as an 
example of scientific teaching, this is one of the most 
valuable books of the series. In the death of Mr. 
Clifford the scientific world lost the most, promising of 
its rising scholars; for he, more than any other, repre- 
sented the ideal scientific intellect, at once earnest, 
fearless, and admirably sincere. 

Index to the Literature of Titanium. 
1783 to 1876. By Edward J. Hallock, 
8vo, paper, pp. 76. Price 25 cents. 

A paper read before theNew York Lyceum of Natural 
History in 1876, and reprinted from the annals of the 
New York Academy of Sciences. Its plan is the same 
as that of Dr. Bolton's Indices to the Literature of 
Uranium and Manganese. 

Tpte Horse. By B. Pitcher. Second edition. 
Chicago: published for the author. 

A short essay on the breeding, breaking, handling, 
shoeing, doctoring, and general treatment of the horse, 
by one who frankly declares himself to be no professor, 
college graduate, horse doctor, or doctor of any kind; 
but a humble mechanic. Mr. Pitcher is a practical 
smith of nearly forty years' experience and observation ; 



HINTS TO CORRESPONDENTS, 

No attention will be paid to communications unless 
accompanied with the full name and address of the i 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot, be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 

(1) C. M, asks for a preparation to prevent 
nets from rotting in water. My nets are made of Ameri- 
can hemp line, about J4 inch in diameter, and therefore 
expensive. If I knew of some preparation or water- 
proof mixture that would prevent the water soaking 
into them and rotting them, it would be a great saving 
tome. A. The following treatment is said to preserve 
nets for a long time in good condition: Soften one lb. 
good glue in cold water, then dissolve it in ten gallons 
of hot soft water with one half lb. curd soap. Wash 
the nets in soft water, then bo'l them in this for 2 
hours, press out excess of the liquid and hang up over 
night. The second bath consists of alum 3 lb., water, 
5 gallons; heat nearly to boiling, and immerse the nets 
in this for about three hours, then press and transfer to 
a strong decoction of oak bark or a solution of sumac 
in warm water (water 5 gallons, sumac 8 lb.) and lei 
them remain immersed in this for 48 hours, or longer, 
if convenient. 

(3) R. G. B, asks for a method for electro- 
platingflowers. A. See pp. 380jC39), 47, and34. Vol. 35. 

(3) L. C. P. asks: 1. What is a good wash 
(red) for brick pathways? A. Try the following: red 
ocher, 5 lb.; water glass, \^ lb.; dissolve the latter in 
boiling water and add the ocher, to form a thin wash. 
Apply with a stiff brush, preferably while hot. 2. What 
is a good remedy to destroy ants in pantries, cellars, 
etc. ? A. Tryboracic acid powder. 

(4) S. A. writes: I light my hotel with 
vapor of gasoline from a gas machine, and on the third 
floor and above it the light is much more brilliant 
and combustion more perfect with the same style 
of burners. Please explain the cause. A. In a column 
of air saturated with vapor of naphtha diffusion is never 
perfect, the heavier hydrocarbons tending to accumulate 
in the lower portions, and the combustion at these 
points is incomplete in ordinary burners, owing to the 
richness of the vapor in hydrocarbons, 

(5) P. B. asks for a receipt for mak- 
ing a cheap imitation of mildew bronze. A. Dis- 
solve equal weights of nitrate of iron and hyposulphite 
of soda in 8 parts of water; immerse the articles in this 
imtilof the right tint, then well wash with water, dry, 
and brush; 1 part chloride of iron and 2 parts water Im 
parts to brass a fine antique green. Brush wed and lac- 
quer with pale gold lacquer, or polish with oil. 

(6) G. writes: 1. On page 218 you publish 
an article on making cloth, etc., fireproof; would either 
the first, second, or third composition also tend to ren- 
der the fabric mildew-proof; and if so, to what extent? 
A. Under ordinary circumstances the treatment would 
prevent mildew. 2. Would frequent wetting and rough 
usage be apt to wash or shake off the^omposition? A. 
Yes. 

(7) N. C. M. asks for a recipe for making 
boots waterproof . A. Linseed oil, 1 part; mutton tal- 
low, X lb. ; beeswax % lb. ; melt and mix thoroughly 
together, and apply to the warm, dry leather with a 
brush. A small quantity of ivory black is sometimes 
added to this mixture. 

(8) H. K. ife W. M. W. ask (l)for a receipt 
for a size to mix bronze powder with so that it 
can be painted on with a brush (on iron gas fixtures, 
etc.). A. To one pint of methylated finish add 4 oz. of 
gum shellac and y^ oz. gum benzoin. Put the bottle in 
a warm place and agitate it occasionally. When the 
gums are dissolved, let it stand in a cool place 3 or 3 
days to settle, pour off the clear portion and reserve for 
finest work, using the sediment, which by addition of 
more alcohol, may be made workable, when strained 
for first coat or coarser work. Add the bronze {q. s.) 
to this, and apply to the clean, smooth, warm iron, 
using a soft brush. Repeat, after drying, if necessary. 
Thin with alcohol \\i necessary), to avoid wrinkles and 
brush marks. Varnish over all. 2, How is the glossy 
black obtained that I have seen on so many nice chan- 
deliers? A. What you refer to is probably enamel or 
Japanese work. 



(9) W. H. F, asks: 1. What kind of 

paper do stereotypers use for what is known as the 
paper process of stereotyping? A. First, soft sized cot- 
ton tissue paper; second, soft unsized printing paper 
of not too short fiber; backing, cartridge paper. 2. 
What is the paste made of that is used in the paper pro- 
cess of stereotyping? A. Good starch paste answers 
very well. 3. Is there such a machine known as an en- 
graving machine,and by whom manufactured? A. Yes; 
several of these have been described and illustrated in 
the back numbers of the Scientific American. 4. 
Can terra alba (or white earth) be used in making moulds 
of plaster of Paris? A. It is occasionally used for fine 
castings, but not often. 

(10) C. A. R. asks: 1. What is the value 
per ton of chromate of iron ore which assays 40 
per cent oxide of chromium, delivered in New York or 
other Eastern cities? A. About ^30 per ton. It would 
not be profitable to ship such an ore East. 2. Is there 
any cheap mode of extracting the chrome from the ore, 
which could be set up at the mine, to save transporta- 
tion? A. The neutral chromate (yellow) and dichro- 
mate (red) of potassium, sodium, or calcium (lime), are 
the only preparations made direct from the ore. The 
chrome iron ore, previously pulverized and cleansed, is 
mixed with carbonate and nitrate of potassa, soda, or 
lime, as the case may be, and roasted on the hearth of a 
reverberatory furnace. The sintered mass after cool- 
ing is ground up, lixiviated with boiling water, silica, 
and alumina, precipitated from the solution by addition 
of wood vinegar (pyroligneous acid),and the clear liquid 
drawn off and evaporated until a film of saline material 
begins to form on the surface, when it is left to crys- 
tallize. From these crystals (yellow or neutral chromate 
of potassa or sodium), potassium (or sodium) dichro- 
mate is prepared by the addition to their solution of sul- 
phuric or nitric acid; the dichromate crystallizes out on 
concentrating and cooling^the solution. 

(11) E. P, S. asks: Are there southern 
lights at the south pole, as there are northern lights at 
the north pole? A. Yes; Aurora Australis. 

(12) C. J. D, asks (1) for a receipt for violin 
varnish (the best, if you please). A. Coarsely powdered 
gum copal and glass, each 4 oz. ; alcohol, 64 o. p , 1 pint; 
camphor, \^ oz.; heat in a water bath with frequent 
stirring, so. that the bubbles may be counted as they rise 
until solution is complete, and when cold decant the 
clear portion. When oil varnish is used it is made 
from artists' vinegar copal. 2. Receipts for stains for 
violins? A. To darken the wood rub over it nitric acid, 
specific gravity 1-2, and, after standing twelve hours, 
wash and dry thoroughly. Then use either of the fol- 
lowing: First, prepare a groundwork with strong hot 
aqueous solution of logwood extract ; then apply a solu- 
tion of 3 oz. potash, 3 oz. red sanders; %% lb. gum shellac, 
and 1 gallon water, dissolved over a quick fire. 9. Boil 
1 oz. logwood extract in 1 pint water (soft), and add 1-5 
oz. cream of tartar. Use the stain hot, and give several 
coats, if necessary, drying between each. Use a "saw- 
edged " graining brush and asphaltuhi varnish, suffi- 
ciently thinned, to produce the proper markings. 

(13) E. L. writes: We have tried a good 
many times, but without success, to melt the following 
metals, namely, J4 oz. brass, 3 oz. pure silver, 1 oz. bis- 
muth, 2 oz. common salt, 1 oz. of arsenic, and 1 oz. of 
potash. You will please let us know through your Sci- 
entific Americai^ what kind of crucible to be used, 
what kind of fire, whether it should all be put in the 
crucible at once, how to melt it, and when melted, 
whether to use plaster of Paris or brass moulds? A. 
You can use a French clay melting pot (crucible). Melt 
the brass and silver first under a layer of charcoal, then 
add your liuxes and finally the bismuth and arsenic 
wrapped in paper; after which pour as soon as possi- 
ble, with care to avoid inhaling the poisonous arsenical 
fames. With good management a four ounce charge 
may be fused in a good ordinary stove. For larger 
charges a regular crucible furnace will be required. You 
can mould in plaster of Paris, See " Hints to corre- 
spondents,'* above, 

(14) S. A. F.— The following is a good 
composition for blackboards: Shellac, 6 oz.; alcohol, 
IJ^ pints; warm the latter and digest in it the shellac 
until solution is effected. Then strain through a cloth, 
filter, and infroduce about 5 ounces of a mixture of equal 
parts bone black (floured) and emery flour, stirring until 
a uniform distribution of these is secured. The mix- 
ture should have the consistency of very thin sirup. 
Thin with more alcohol, if necessary, and apply two 
coats, using a soft smooth edged brush. 

(15) H. M. Co. ask: How can we in an in- 
expensive manner get the tin, solder, and dirt off old 
copper bottoms so as to make them clean? A. Cleanse 
first in a boiling solution of 3 parts caustic soda, 1 part 
niter, and 5 parts water, and then in dilute sulphuric 
acid; or dip momentarily in warm nitric acid, specific 
gravity 1'3, and wash immediately in running water. 

(16) H. L. W. asks: To what extent is air 
compressible? Or what is the limit of the compressi- 
bility of air? A. We do not know that the limit of com- 
pressibility has ever yet been ascertained, 

(17) C. K. asks: Which chain has the most 
strength, one with K twist links, or one with 5i 
straight links? A. One with straight links, because 
the stress is in the direct line of the link, which is not 
the case with the twisted link, 

(18) C. N". K. asks if there is any way of 
finding the number of pounds of coal that is necessary 
to run 1 horse power when you have the following 
given: 1. The sum of the horse power of each machine. 
2. The number of hours that each machine has run. 3. 
The total number of pounds of coal consumed. Is there 
any different way of arriving at the same thing? My 
object is to find out, after using several kinds of coal, 
which is the cheapest. A. 1 horse power has been pro- 
duced by the combustion of 2 lb. of coal per hour; on 
the other hand, with badly designed engines and boilers, 
8 or 9 lb. of coal per hour have been consumed to pro- 
duce the same result; the quality of the coal affects 
the economy. The only way to get at the result you 
wish, is to weigh the coal consumed in a given time, 
and measure the water evaporated. 
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(19) W. H. G. asks how a cord of 4 foot 
wood should be piled up. One says that the sticks 
should be laid straight, with the bark side down, when 
they have bark only on one side; another, that it should 
be laid straight, rather carelessly, the pile to be 4 
feet high and 8 feet wide; while a third claims .that in 
New York and Philadelphia the practice is 128 cubic 
feet soUd timber, arrived at by water displacement. A. 
138 cubic feet as piled is one cord. The seller wishes to 
pile as open as possible, by so piling as to have the 
angles come in contact; the buyer, on the contrary, 
wishes to pile as close as possible, by fitting the angles 
into each other. 

(20) W. H. B. asks: Which quality of Iron, 
hard, coarse, and granular, or fine, soft, and close 
grained, will best stand the heat of anthracite coal 
under steam boilers, grate use? A. We think a mot- 
tled gray iron with large crystals is the best for the pur- 
pose. 

(21) E. S. F. asks if a boiler 16 inches 
diameter, 4 feet high, with the sides and ends of wrought 
iron 3-16 of an inch thick, will hold 50 lb. pressure with 
perfect safety. A. 3-16 will do for the sides, but the 
ends, if made 3-16, should have a brace tying the two 
ends together. 

(32) W. T. writes: 1. I have an upright 
engine of sis inch bore and 13 inch stroke (6 inch by 
13 inch), ports 3J^ inch by %, inch, exhaust SJ^ inch by 
1 inch. I am told that it is designed to run at 100 to 
125 turns per minute. Now with this engine how can I 
ran a boat about 33 feet long, of less than 5 tons measure- 
ment (500 cubic feet), with side wheels, stern wheel, or 
propeller, using steam at 100 to 125 lb. in boiler, no cut- 
off, at the rate of 10 miles per hour for a several hours' 
trip? A. You can do it by using a propeller, if you have 
ample boiler. 3. Is there any kind of side wheels that 
could be run advantageously at 135 turns per minute? A. 
No 3. Is it practicable to run such a boat, weighing 
with contents 4 tons, with such an engine, with side 
wheels, at ten miles per hour? A. No. 4. Would fric- 
tion pulleys work as well as gearing? A. You need no 
gearing for a propeller. 

(23) W, W". writes: I have a small boiler, 
5 feet in length and 13 inches diameter, with 18 one- 
inch tubes. I have laid it down, and the fire box, of 
brick, is 9 by 18 inches, and the bridge wall, is 3 inches 
from the boiler, and is continued that way all the way 
to the end of the boiler, where a space of 9 inches is left. 
The space under the grate is 1 foot, and the smoke pipe 
is 8 inches. The fire goes under the boiler and returns 
through the tubes. I have put the eshaust into the 
pipe, but can get no draught. What is the trouble? A. 
The trouble is in the small area of the tubes; set your 
grate out in front of the boiler, with 2}4 inches depth of 
flue under the boiler; let the fire pass both through the 
tubes and under the boiler direct to the chimney. 

(24) F. W. R. asks how to obtain a column 
of air having a velocity of twenty-five thousand feet 
per minute (35,000 feet); the opening or nozzle to be 
one inch. Could I use an air pump, forcing the air into 
a chest or box, and then use at will, from one inr.h 
openings? A. The only way is to compress the air by 
an air pump to the pressure necessary to give the re- 
quired velocity. 

(35) J. D. R. asks how to make a paint or 

blacking for a boiler. The boiler is in the house, and 
something that makes as little smell and smoke as pos- 
sible, is desirable. A. Use asphaltum varnish. There 
js little or no odor from it when dry. 

(26) J. C. asks: On an engine with cylinder 
5. inches diameter and 4 inch stroke, running at SCO 
revolutions per minute, with an average steam pregsure 
of 50 lb. per square inch, what size pulley should be 
used to drive woodworking machinery, said pulley to 
be used both as pulley and balance wheel? A. Proba- 
bly a pulley 4)^ inch face; the diameter must be deter- 
mined by the speed required for your line shaft, 

[OFFICIAL.] 

INDEX OF INVENTIONS 

I'OR WHICH 

Letters Patent of the United States were 
Granted In the Tl^eek Ending 

October 21, 1879, 

AND EACH BEAKING THAT DATE. 

[Those marked (r) are reissued patents.] 



Areator and refrigerator for beer and otlier 

liquids, C. P. Blatt 220,795 

Agate and other stones, bleaching, coloring, and 

ornamenting. A. Dreher 220,708 

Aluminous calie, mailing, F. Laur 320,720 

Anvil and vise, combined, G. B, St, John 220.886 

Axle box, car, T. A. Bissell (r) 8,940 

Bale tie, w. H. Roane 220.869 

Baling press, Cagle & Nichols 220.802 

Baling press, W. L. Morris 220,859 

Beehive, D. P. Bower 220,747 

Beer, apparatus for fllling out, J. & J. Stnber 220,888 

Beer, extracting malt in making, J. A. Schaef er. . 220,872 

Blasting squib, Thomas & Powell 220,735 

Boat lowering apparatus, H. Bruns 220.798 

Boot and shoe button hole, B. L. Newhall 220,860 

Boot and shoe former. Walker & Mclntyre 220,775 

Boot and shoe sole edge finisher, E. Humphrey . . . 220.841 

Boot, rubber, G. Watkinson 220,778 

Bootee, J. P. Emerson 220,710 

Bracket, J. J Read 220,730 

Bung and bushing, J. A. Rutschman 220,871 

Bung and stopper for casks, W. H. Stewart 220,773 

Button, dress, R. B. Brookes 220,697 

Can cover, J. H. Hettinger 220,885 

Candlestick, A. J. Smith 220,879 

Car coupling, Bradley & Sherratt 220,797 

Car coupling. Cook & Leas 220,899 

Car coupling, P. C. Doolittle 220.814 

Cap coupling, S. Garratt 220,713 

Car coupling, Harlin & Byram 220,830 

Car coupling, J. H. Horton .". 220.716 

Carcoupling, P. Y. Kepler 220,719 

Car warmer, street. I. S . Justh 220,718 

Carwlndow, W.J.Hall 220,756 

Carbureter, J. H. Bean 220,696 



Carding machine, T. Kershaw , 220,905 

Carriage springs, machine for forming the eyes 

of, J.Evans 220,711 

Carriages, reversible handle for childrens', P. 

Melnecke 230,721 

Cartridge capping and uncapping implement, 

G. L. Bailey 230,743 

Cartridge turning implement, W. G. Eawbone 220,771 

Catarrh remedy, H. E. Bissell ; 220,794 

Centrifugal machine, Gaunt & Polesz 220,834 

Churn, S. CoUlns 220,750 

Clay or cement to make the joints of stoves and 

fireplaces, Are, J. Hinklein 220,715 

Clock and watch, J. A. Miller 230,724 

Clothes line reel, P. E. Bird 230,793 

Clothes wringer, G. S, Poos ^ 330,831 

Cofl'ee and rice huller, C. B. Brown ? 220,698 

Cofl'ee pot, J. D. Adney 230,691 

Coin holder, L. H. Olmstead 220,770 

Collar and harae attachment, A. Carlin 220,804 

Concrete pipe, apparatus for making and laying 

continuous. Hamilton &Earl 220,757 

Copper lined boiler, W. L. Brownell 320.748 

Corn stub cutter and splitter, S. Sherman 220.877 

Corset, abdominal, J. 0. Cook 220,806 

Cotton gin, J. F. Means 220,854 

Cottongln.F. E. Smith 230,880 

Cotton scraper, L. W. Carraway 330,700 

Cradle, platform, P. Mohr 330,857 

Cupel furnace, S. G.Wight 220,895 

Curtalnfixture, J. W. Core 220,807 

Curtain roller and bracket, Barrett & Knapp 230,787 

Curtain roller, spring, T. Barrett 230.786 

Dental engine. J. Heron 330,834 

Door brace, J. Louprette 330,853 

Dredge winder, C. C. Green 330,837 

Electric recorder, P. A. Dowd 220,752 

Elevator, P. Hinkle 220,758 

Elevators, governor and safety appliance for, G. 

Dryden 220,709 

Eyeglasses, nose clamp for, F. Perrin 230.864 

Fence, barbed wire. J. H. Weaver 220,740 

Pence, rail, B. A. Welds 220,892 

Fence, wire, L. W. Bosart 220,746 

Fire alarm telegraph box, non-interfering, A. W . 

Gray 220,754 

Firearm lock. A. E, Barthel 220,785 

Firearm, magazine, Sweeney & Wetmore 220.734 

Fire escape, O. H.Curtis 220,703 

i Pire extinguisher, automatic, E. Leonard 220,764 

i Fireplace, open, B. A. Jackson 320,843 

Pishing reel, S. W. Wardwell, Jr 220.776 

Furnace feeder, automatic, Dillon & Scully 220,901 

Fuse for shells, time and distance, H. Berdan 2'^,792 

Garter, W. W. Anderson. 220,692 

Gas burner. O. Tirrlll 220,736 

Gas lighting device, electric, W. C. Cutler 220,704 

Gilder's press, J. T. Shepperd 220,875 

Glassware, manufacture of. H. Franz 220,822 

Governor and speed regulator, engine, J. Reid — 230,867 

Governor, steam engine, A. Lawrence (r) 8,937 

Grain meter, J. Nurnberger 230,861 

Grater and cutter, vegetable, W. Mild 220,723 

Grave shield and body protector, S . S. Smlck(r).. 8,941 

Harness pad, adjustahle, J. Johnson 320,846 

Harvester pitman, D. S. Blue 220,696 

Hat finishing machine, J. Surerus 220,774 

Hat pouncing machine, E. B , Taylor 230,889 

Hat sweat, Baker & Van Gelder 330,744 

Hitching device, safety, J. A. Fife 330,820 

Horse litter, C. T. Petteys 320,865 

Ink well, J. D. Williams 320,743 

Ironing machine, J. Reidy 230,808 

Kitchen holler, L. S. White 330,782 

Kneader, dough. O. W. Rohlns 330,731 

Lamp, Barnard & Ilanna 220,788 

Lamp, B. S. Drake 320,706, 220,707 

Lamp, J. P. Smithers 230,881 

Lamp, C. F. Speneer 320,884 

Lamp burner, G. K. Osborn 220,735 

Lamp, electric, D. Pendleton , 330,738 

Lard cooler, P. Cudahy 330,811 

Lead pigments, making, Lewis & Bartlett (r) 8,943 

Letter and character, mica, F. Holthausen 220,903 

Letters. making partly transparent, F.Holthausen 230,904 

Lifting jack, A. N. Woodard 230,897 

Malt extract, producing, G. A. Gessner 220,825 

Mangle, C. Reese 320,866 

Match, friction, W. T. Mersereau 320,722 

Measure, scale, J. M. Gaskins 220,823 

Metal trap, soft, J. McCloskey 220,767 

Mining drill, P. B. Parrish 220,863 

Mirror, folding, N". F. McEvoy 220,853 

Miter box, Rogers & Goodell v 220,733 

Mower, F. Bramer 220,796 

Mower, W. F. Rundell 220,870 

Mower, lawn edge, T. Hanley 220,829 

Ore separator or concentrator, W, L. Imlay 330,842 

Organs, pneumatic action for, J. E. Treat 330,737 

Oven, baker's, B. B. Cassldy 320,898 

Ox shoe blank bar. J, Deeble 320,813 

Packing, piston, C. W. Baldwin . 220,784 

Pantaloons and other garments, E. Spies 220,885 

Paper bag machine, W. C. Cross 220,810 

Paper cutting machine, lever, B. L. Miller 330,856 

Paper folding machine, yf. Scott 220,873 

Paper stock, reducing wood to, Cornell & Tollner. 2'30,808 

Pavement, wood, W. H. Stow 220,887 

Paving block, Anderson & Greenawalt 220.693 

Pea sheller, J. & & W. Budd 220,800 

Pen, perforating, Balrd & Macy 220,783 

Pepsin, preparation of , W. H. Ball 220,745 

Photographing embossing press, N. Weston 220,780 

Pitman connection, S. Shlflett 220,878 

Plaiting machine, C. T. Laur 220,860 

Plated ware ornamenting tool, H. W. Hirschfeld. 220,759 

Plow, riding. A. Belchambers 220.790 

Plow, sulky, P. L. Case 220,701 

Pocket knife, C. L. Butler .. 220,699 

Printing machine, chromatic, G. W. Woodside (r) 8,939 

Pump, J, & B. Bean 220,789 

Pump, D. C Montgomery 230.858 

Pump, hydraulic air, G. K. Osborn 220,726 

Pumps, safety device for steam, N. W. Dunlap 220,753 

Rocking chair, J, Loch 230,851 

RoUlng iron, Bynon & Lloyd 320,818 

Rolling pin, P. Cromer 3».708 

Root cutting machine. J. W. Weymouth 220.894 

Sash fastener, J. L. W ayne, Jr 220,891 

Sash stop and lock, Crosby & Thompson 220,809 

Saw clamp, M. J. Barrow 220,694 

Saw, scroll, C. A. Dearborn 2-»,705 

Scraper, walking, G. J Weber 220.741 

Seed drill, R, B. Sheldon (r) 8,938 

Seedpackage. C. O. Wolferts 220,896 

Sewing machine, hand power attachment for, 

A. B. Felt 220.819 

Sewing machine, needle guard, A. Wemple 220,779 

Sewing machine shuttle, W. T. Elliott 230,816 

Sheet metal coating apparatus, E. Morewood 220,769 

Shirt, Q, Churchill 220,805 

Shovel, 0. W. Hubbard 220,760 



Signal box, non-interfering, A. W. Gray 230,755 

Skiving machine, C. E. Langmaid 220,847 

Slate, hinged, B. S. Barnum (r) 8,936 

Smoke and cinder conveyer, A. Heine 220,832 

Snow plow, J. M. Baldwin (r) 8,944 

Snow plow, A. Day 230,813 

Spark arrester, Byram & Hansford 220,801 

Speculum and electric light, S. Huffman 220,762 

Spice package and pastry utensil, combined, R. S. 

West 220,781 

Spinning rope yarn, etc.. machine for, O. Sheehan 220,876 

Steam generator, J. Everding 220.712 

Steam or water engine, A. G. Waterhouse 220,77't 

Steamer, feed, H. S Groves 220,828 

Stove door, illuminated, J. Jewett 220,845 

Stove, gas, C. Hoflinann 220,838 

Stove, oil, J. A. Frey 220,902 

Strap protector and buckle, T . Padgitt 220,862 

Stud for boots and shoes, G. H. Bills 220,817 

Stump extractor, Courtney & Foster 220,900 

Telegraph and fire alarm signal apparatus, A. 0. 

& A. H. Palmer 220,727 

Telegraph, underground, C. Llnford 230,765 

Telephone, A. C. Hubbard -. 220,83 

Telephone case, G. M. Phelps: 220.729 

Telephone circuit,A. G. Bell 220,791 

Telephone, electric speakmg, F. P. Mills 220,855 

Telephone exchange system and device, P. Shaw. 220,874 

Telephone signal, P. A. Gower 220,826 

Telephone switch, H. A. House 220,717 

Ticket or t ag, pin, E. A. G. Roulstone . 220,773 

Tile, drain, A. Campbell 220,749 

Time keepers, escapement for, J. J. Johnston — 220.763 

Time pieces, escapement for, A. G. Laughlin 220,849 

Tin and terne plate, making, E. Morewood 220,768 

Tobacco, machine for dressing and finishing fine 

cut, T, R. Spence 220,883 

Trace carrier, J. D. Hobbs 220,837 

Trace carrier, G. M. Hubbard 220,761 

Treadle, E. T. Thomas 220,890 

Trees, roots, etc., compound for destroying, W. T. 

Buchanan 220,799 

Turbine wheel, D. Hubbard 220.840 

Tuyere, T. McCaffery 220,766 

Vegetable sllcer and grater, combined, A. Smith. 220,882 

Washing machine, J. Carroll 220,803 

Washing machine, M. L. Hawks 220,714 

Washing machine. A. Walton 220.738 

Washing machine, D. Warnock 220.739 

Watches, removable potance for. P. A. Barl 220,815 

Water elevator, A. C.Jackman 220,844 

Water wheel, J.Todd (r) 8,943. 

Watering stock, device f or, Landreth & Garnett. 220,848 

weather strip, M. Herrens 220,833 

Whlffletreehook, Z.M.Hibhard 230,836 

Windmill, Z. & F.M.Cottle 230,751 

Woodwork, mosaic, C. H. Westcott ... 330,893 

wool washing machine, F. G, Sargent 220,733 

Zinc furnace, Hegeler & Matthlessen 220,831 

TKADE MARKS. 

Batefor tanners' use, W. C , TiflSny 7,739 

Canned salmon and other fish,W. T. Coleman & Co. 7,745 

Cigars, Steinberg Bros. & Co 7,750 

Cigars, B. A. Smith 7,748 

Cigars and cigarettes, Pltzpatrlck & Draper 7,734 

Cigars, cigarettes, and smoking tobacco, L. Simons 

& Brother 7,738 

Cigars, cigarettes, and chewing and smoking to- 
bacco. Bd. Aschermann & Co 7,747 

Cigars, cigarettes, and smoking and chewing to- 
bacco, H. Muller 7,744 

Cigars, cigarettes, and smoking and chewing to- 
bacco. H. R.Kelly 7,735,7,736 

Flour, Wilkinson, Gaddis & Co 7,742 

India-rubber boots shoes, and foot coverings. The 

L.Candee & Co 7,741 

Medical compound, W. McCurdy .-.. 7,746 

Oil or dressing for harness, shoes, etc., J. T. Vail & 

Brother 7,743 

Plug and fine cut chewing tobacco. Pace, Talbot 

(SCO 7,737 

Smoking and fine cut chewing tobacco, cigars, cigar- 
ettes, and snufi", Marburg Brothers 7,740 

Whisky, H. W. Smith & Co 7,749 



DESIGNS. 

Font of printing types, Bailey & Gilbert. 11,470 

Knit drawers, Swits Conde 11,462 

Lamp brackets, P.P.. Seidenstlcker 11,465, 11,466 

Medal batteries, W. M. Ellas .. 11,463 

Monuments, J. & J. Pool 11,467 to 11,469 

Parlor or heating stove, I. T. Montross 11,464 

Scarf pin, W. A. Beatty 11,471 



FOR THE WEEK ENDING OCTOBER 14, 1879. 

TRADE MARKS. 

Beverage termed " homeopathic coffee, " The Kaoka 

Manufacturing Company 7,732 

Cigars, cigarettes, plug and other chewing tobacco, 

and smoking tobacco, W. Duke, Sons & Co 7,731 

Gloves and suspenders, Fisk. Clark & Flagg.- 7,723 

Illuminating oils refined from petroleum, Sone & 

Fleming Manufacturing Company 7,726 to 7,728 

Lager beer, V. Loewer 7,730 

Linen thread, Marshall & Co 7,725 

' Scarfs or light fabrics for gentleman's wear, Fisk, 

I Clark&Flagg 7,724 

(Smoking tobacco, J. W. Carroll 7,733 

Smoking and chewing tobacco and cigarettes, L. 

Ginter 7,729 



DESIGNS. 

Clock cases, Henry J. Davies 11,458 

Sad iron stands, U. D. Eddy 11,459 

Speaking tubes, W. R. Ostrander , 11,460 

Scarf pin or similar articles of jewelry, J. L. Rem- 

Unger 11.461 



I Sngllsli Patents Issued to Americans. 

I From October 10 to October 14, inclusive. 

Bedstead and toilet stand, H. A. J. & E. C. A. Eieckert. 
New York City . 

Churns. E. Rhodes, -Illinois. 

Grain binder, W. A. "Wood, M. and R. M. Co., Hoosick 
Falls. N. Y. 

Handkerchief, etc., Mrs. E.W. M. Cameron etal, Brook- 
lyn, N. Y. 

Indicator for steam engines, G . H. Crosby. , Mass^ 

Mining machine, F. M. Lechner, Waynesburg, Ohio. 

Nail machinery, D. Armstrong, Chicago, 111. 

Pressure regulator. M. G. Wilder, Brooklyn, N. Y. 

Steam generator, C. Ward, Charleston, W. Va. 

Tilling apparatus, C. E. Saekett, Matilda Furnace, Pa. 



^fljtalfeftwits. 



Inside Patre, each insertion - - - 75 cents a line. 
Back Pag:e» each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the sam^ rate 
per line., by measurement^ as the letterpress. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in Tiext issue. 
1^* The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,0CX) copies every 
weekly issue. 



MACHINISTS' TOOLS. 
Iron Planing Machines 

A SPECIALTY. 
C. WHITCOMB & CO. .Worcester, Mass. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions I'n full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Supple- 
ment, 1 . The same number also contains the rules and 
regulations for the formation of ice-hoat clubs, the sail- 
ing and management of ice-boats. Price lO cents. 



ICE-BOAT WHIFF.— PULL WORKING 

drawings and description, with dimensions of the model 
ice-yacht Whiff, the fastest yacht in the world. Ex- 
hibited at the Centennial, by Irving Grinnell. With 14 
illustrations. Contained in Scientific American Sitp- 
PLEMKNT. 63. Price 10 cents. To be had at this office 
and at all news stores. Any intelligent jjerson. with 
the aid of the drawings and directions given in the 
above numbers of the Suppli'MENT, may readily con- 
struct a flrst-class ice-boat, of any desired size, at a 
small cost . 



Rare Chance to Advertise. 

Next to the Scientific American, the Scientific 
American Supplement has the largest circulation of 
any newspaper devoted to science and the mechanical 
industries published in this country. The publishers 
have now decided to admit a few advertisements to the 
columns of the Supplement at very low rates. 

Contractors, dealers in Railroad Supplies, Bridge 
Builders, Engine and Pump Manufacturers, Agricultural 
Implement Makers, and those engaged in all kinds of 
engineering enterprises, will find the SciivNTific Ameri- 
can Supplement specially adapted for advertising 
their business; Terms 25 cents a line each insertion. 

For further particulars, address 

MUNN »fe CO., 
Publishers Scientific American, 

37 Park Row, New York. 



To Electro -Platers. 

BATTERIES.CHEMICALS, AND MATE- 
rials, in sets or single, with Books of Instruction 
for Gold, Silver, or Nickel Plating. THOMAS HALL, 
Manufacturing Electrician, 19 Bloomfleld Street, Boston, 
Mass. Illustrated Catalogue sent free. 




OP THE 

FOR 1879. 

The Most Popular Scientific Paper in the World* 

VOLUME XL-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICANbeg 
to announce that on the Fourth day of January, 1S79, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of its predecessors. 

Only S3. 30 a Year includingPostagre. Weekly, 
53 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 

American a popular reswrne of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
TiFia American will be sent for one year— ^2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and tiventy 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratisjf or every club of jive subscribers 
at $8.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money earefuUy placed inside of envelopes, 
securely sealed, and correctly addres.sed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN <Sc CO., 
37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from Newyork,witli regularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany , 
Russia, and all other Em-opean States ; Japan, Brazil, 
Mexico, and all States of Centra! and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, l year ; $9. gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit bj 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York, 



© 1879 SCIENTIFIC AMERICAN, INC 



November 22, 1879.] 
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Founded by Mathew Carey, 17SS* 



BAIRD'S 




FOR PRACTICAL MEN. 

OurnewandenlargedCATALOQUEOT' Practical AND 
SciENTiPrc Books, 96 pages, 8vo ; a Catalogue of Books 
on Dyeing, Calico Puintixg, Weaving, Cotton and 
■Woolen Manufacture, 4to; Catalogue of a choice 
collection of Practical, Scientific, and Economic 
Books. 4to; Listof Books on Steam and thu Steam 
Engine, Mechanics, Machinery, and Eng-ineerinq, 
4to List oC Important Books on Metallurgy, Met- 
als, Strength op Materials. Chemical Analysis, 
Assaying, etc.. 4to ; List of Books on Mining, Mining 
MACHINERY, Coal, etc., 4to; two Catalogues of Books 
and Pamphlets on Social Science, Political Econo- 
my, Banks. Population, Pauperism, and kindred 
subjects; also a Catalogue of recent additions to our 
stock of Practical Scientific and Technical 
Books, sent free to any one who will forward his 
address. 

HENRT CARET BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut Street, Philadelphia. 




FOR A 
COMBINED 

Punchand Shears 

of beautiful design, of great strength 
and capacity, and thoroughly reli- 
able, address 

Lambertville Ironworks, 

I.AMBERTVILL.E, N. J. 



BXJi^TlVESS WAIVTED. 

The advertiser will purchase established business for 
removal, or will assist inventors to introduce articles of 
merit— Hardware. Address ' 

P.O. Box No. 37, New Haven, Conn. 



FOR SALE.— One Wood worth Planer. Plane and Groove 
24 inches wide. HARBIS & FLINT, Danbury, Conn. 



SPAKE THK CKOTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 285 Broadway, N.Y., 
who control the patent f orGreen'sAmerican DrivenWell. 



telephone; 



' Works 1 mile. 
, Price J3.50. Pat'd 
Circulars free. HOLCOMB & CO., Mallet Creek, Ohio. 



THE BEST THING YET. THE 

Fltclibur_g Acoustic Telephone Co.'s New Me- 
\ tallic Telephone. Send for circulars. 

FlTCHBUKG ACOUSTIC TELEPHONE CO., 

BoxrS, Old City, Fitchburg, Mass. 



L.AROE EqUATOlflA". 

16-inch aperture Telescope, with the Observatory and Ap- 
paratus, formerly belonging to SaTnuel Yownge, Esq., 
Brincliffe Edge, Sheffield, England, for sale byprivate 
contract in consequence of the death of the owner. 



Extract from Report by Mr. John Browning. 

"The instrument has an Ofcjeci Glass 16 inches diame- 
ter, mounted on an Equatorial Stand, by Slater, and has 
an independent movable hour circle to obviate calcula^ 
tion in finding ; the hour circle reads to single minutes, 
the declination circle is by Slmms, and is divided on 
silver to be read to 10 seconds; this circle has four ver- 
niers to eliminate eccentricity, these being all provided 
with reading microscopes. 

'• The TeJesco2>eha,a an excellent Mnder, with an Object 
QtiissZ inches in diameter, of very short focus. 

*' The Ifrivi/ng Clock has a circular pendulum. There 
Is a complete battery of eyepieces of magnifying powers 
varying from 50 to 900 diameters, and a large diagonal 
eyepiece for conveniently observing stars wnen in the 
zenith. 

'■ The large Object Qlass being of unusually short focus, 
the Telescope is admirably adapted for use with a Spec- 
troscope, either for observing stellar spectra or solar 
prominence. There Is a Star Spectroscope of my own 
make, which Is fitted to the instrument. 

"The dome of the Observatory ha,a a double motion to 
a circular rack, and the line ring runs on balls. 

" Both the EquatoricU and the Observatory are In excel- 
lent condition, and can be handled easily by one person." 

For particulars, apply to YOUNGE, WILSON & CO., 
Solicitors, Sheffield, England. 




Deal Stroke Power HaniDiers 

are superior to all others for forging and die 
work. Over 500 now in use. Manufactured by 

PHILIP S. JUSTICE, 

14 North 5th Street, Philadelphia, Pa. 



FOR, SALE- 

At Hills Ferry, Hertford County, N. C, a valuable Saw 
Mill, with fixtures, situated on the Maherrin River, a 
stream navigable for large boats. Also a large body ' 
the finest standing pine and oak timber In Easter nN. U. 
Address B. B. WINBORNE, Winton, N. C. 



FOR SALE, A HOLTZAPPFELS LATHE, 

in perfect order, with over-head motion, eccentric, oval, 
and (ireat variety of other chucks and cutters for ornar. 
mental turning, and about 6 doz. tools. 
Apply 40 East 31st 8t., New Vork, between 9 and 11 A. M. 



CCUn FOR TIiIiUSTRATEJ> CATALOGUE 

V b HU of Mathematical Instruments and Materials 
Indispensable to Millwrights, Millers, Mechanics, and 
Artisans. Address 

KAY & BRO., Publishers, Springfield, Ohio. 




B 



ARNLS' PATENT FOOT 

POWER MACHINERY. 

CIKCUL.I.R SAWS, SCROLL 

SAWS, LATHES. FOBMERS.MOR- 

TISBRS,TENOSBKS,&c., for actual 

workshop business. 

COMPLETE OUTFITS for Mechanics 
and Amateurs. 

MACHINES ON TRIAL IF DE. 

SIRED. 

Say Where you read this, and send 
for Descriptive Catalogue and Price 
List. W. r. & John Barnes, 

Kockford, 111. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER^ 



For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
lUaii 11 f'lictui'iiis:, and liailroad corporations in the United States and Foreign Counti'ies. 

First I'reiriiiiin wherever exhibited, and hundreds of testimonials of the highest character. 

Indispensable for making best McAdam Roads, Ballasting of Railroads, Crushing the hardest 
Ores, Stone for Concrete, etc., etc. Prices greatly reduced. 

Address BLAKE CRUSHER CO., New Haven, Conn. 




NIXON'S COPYING PAD. 

A cheap, simple, and perfect method for the instant re- 
production of 50 to 100 copies of any writing, drawing, 
etc. Electric Pen, Papyrograph, etc.. completely out- 
done. Every one his own printer. 

Post card size. 5Cc.; Note, 73c.; Letter, $1; Legal, $1.25, 
by mail, postage prepaid. Agents wanted. 

1£D. H. NIXON, 52 Maiden Lane, New York. 



ORGA^ Rg ATTY PIANO 

^E^JKyANs'lSSStopa, 3 set Golden Tongue ReeUw, ES tict'w. » 
Knee Swells, Wiihiut Case, v^arnt'd e ywai-a, Stool & Book S98. 
New Pianos, $143 t() $aSS. 93- NewspaperEciit Free. 

Addiesa Daniel F. Beatty, Washington, K^w Jersey. 



The George Place Machinery Agency 

Maclilnery of Every Description. 

131 Chambers and 103 Reade Streets, New York. 



FOUK SIDED MOULDER, WITH OUT 

side bearing. We manufacture 5 sizes of these moulders. 
Also Endless Bed Planers, 
Mortisers and Borers. Ten- 
oning Machines, Sash Dove- 
tailers. Blind Rabbeting 
Machines. Also a large 
variety of other wood 
working machines. 

liEVI HOUSTON, Montgomery, Pa. 

COO Agents wanted by 1,000 advertisers in the 
9 Agents' Herald, Box 5, Philadelphia, Pa. 




SO 



FOND 



BOILER. 

Safety, Economy. KiinpIIcity, BEST. 
LOWEST PKICE. 

t^~ Call and Examine STOCK. _^ 
Send for Circular 34 Courtlaudt St., in. Y. 



BRADFORD 




A HOUSEHOLD NECESSITY, 

Of Great Merit and Thoroughly Tested. 
Our Improved Roofing: 

CEMENT PAINT 

Is specially adapted for the use of those who are not me- 
chanics. .Vny farmer with this paint can eflectually stop 
leaks around chimneys or scuttles, or in any portion of a 
roof (whether of wood, canvas, or tin), where all other 
methods have failed. Used for 16 years with great suc- 
cess a3 a roofing for ears, locomotive cabs, stages, etc. 
It is very elastic and durable ; is unaffected by heat or 
cold ; aaheres firmly to metal, wood, or stone, and very 
simple in application. In 25 lb. boxes, ready for use, $5. 
100 Ih. boxes, $18. 

Resuonsible Agents Wanted, 

B. D. WAtSHBURN l^IANUF'G CO., 

Manuf Wsof Invprov ed Builders' Hardware, 

151 & 153 Congress Street, Boston, Mass. 




PATENT BAND SAWS 
A SPECIALTY. 

24, 38, 33, and 37 Inch wheels. 

Prices Low. 

Get Circulars. 

F. H. CLEMENT, 

manufacturer Wood Tools, 
Rochester, N. Y. 




ARCHITECTURAL IRON WORKS 

For Sale— The Plant Machinery, Patterns, and good 
win. Located at one of the best manufacturing points 
between New York city and Chicago, In the best market 
for buying materials and shipping product. Terms made 
Address IRON WORKS, 

Care Letter Carrier, No. 28, Cleveland, Ohio. 



GEO. W. TIFFT, SONS & CO., BUFFALO, N. Y., 
Specialties i to 10 H. P. Engines and Boilers, Sugar Cool- 
ing Wagons, Machinery, Steam Kettles, etc. 



WDDTIPW PUMP? Makers are requesteil to send cir- 
yV UUUlin rUUiro, cularto BoxISS, Peterboro', Canada. 

JUST PUBLISHED. 
Fiiel: its Combustion nnd Economy. Embracing 
portions of the well knownw orks of C. Wye Williams' 
•' Combustion of Coal and the Prevention of Smoke," 
and of T. T. Prideaux's work on the " Economy of 
Fuel. " with extensive additions on Recent Practice in 
the Combustion and Economy of Fuel, Coal, Coke, 
Wood, Peat, Petroleum, etc., etc. By D. Klnnear 
Clark, O.E. 1 vol., 12mo, cloth, 11.50. 

VAN NOSTKAND, Publisher, 
23 Murray and 27 warren Sts., New York. 



FA.TEINTS AT AUCTIOIN 

and at Private sale. Begular Monthly Sales. For 
terms, address N. Y . PATENT BXCHANBH, 

67 Liberty Street, New YorK. 



D. 





Baker Rotary Pressure Blower. 









(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

231S Frankford Ave. 



THE Piflfl^G^NjSCHOCIL DESK 

GARRETSONS EXTENSION "^^ 
WW TABLE SLIDE r- — 

MAN? BY BUFFALO HARDWARE 
SWAN ST. BUFFALO N.Y 

SEE ILIUSTRATED EDITORIAL. 



FOR SALE.-TWO CABLE WHEELS CAPAB1>B OF 
transmitting 40 horse power. 6 ft. diameter. 

DAVIDSON & HOUSE, Cleveland, . 

-TAMES KOULES. 

»Cleneral Machinist, Inventor, and Maker of the 

Patent Quadruple Serew Power Piess 

Forthe use of Printers. Hosiery Manufacturers, 

and all others who desire great and 

uniform pressure. 

2433 Lombard St., Philnilelpliia, Pa. 

BSIABLISHED 1865. 



NEW YORK BELTBNC AND PACKING COMP'Y. 




The Oldest and liargest Manufacturers o f the Original 



soxjx: 



"\7"XTIjO-A.2>a-ITES 



EMERY WHEELS 



All other kinds Imitations and Inferior, 

standard 1BEL.TING, PACKING, and HOSE. 

Address NEW YORK BEIiTlNO 
Emery Wheel. JOHN H. CHEEVEB, Treas. 



Our name is stamped in full upon all our 



PACKING CO., 

NEW VOKK. 



Copyrighted 1876. 
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Pat.'Har.5,187ff. 
Xnfringetnent9m 



ThU Is not a «i« _ 
and untried inven-J 
tion* It hat hetn he/ore^ 
a« IwBMd fyVER 4 TEARS, and haa \ 

gained for itself te^imoniala and 



Traiatfrom aUparaqflJu lOOrtd. 

BUG. ,1* Ss copy - '^^ -■ 



rlehtedt 

legally patentiied 



mider 

Che United Statefl< 



and duly 

_ „fted 

tawfl of. 
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MASON'S 
CHART. 



^^ 



3 •^^ 



It is the most wonderful 
invention of the k^o. Tho 
most infallible test of it3 
value is that over 60,000 
have been intd in the United State* 
nione. One Chart sold in a small town 
has brought us orders for a hundred 
from the same place. It is a nevr 
theory* and a decided departure 
from the old or any other method. It 
teaches Piano or Organ playing ly tight^ 
and not by ear or memory. Ufason'a 
Chart Is a niachlne which fiti 



over the keya of a riano rr Orfrari, indi- j 
eating exactly where and how the hand* 
ere to bt placed, and the proper beya t» ^ 
Ttrike, cnaDginp iti position and ar — , 
rangemcnt to auit the kej in which " 
the plsea if written that yon wish to 

play. They are perfectly infallible in 

theirretuUt. If you canreadyou can play the RsnoorOrg«ninon© flay fteaerfflan ofcocAcrcouJd teach you in three monthe. 
If youhava no Piano you can laarn at some friend's house, and astonish all with your knowledge. Deiter Ssiith, tho editor off 
the leadingrmusical paper in the world, says, "JTiey^ftouid/nd op?ace in etrejT? ftowae, viheiher there is a Piano or Organ or not. 
^hey are to music what the muUipUtaiiontahieis to arilhmetie." It ^ves decided satisfaction in every case. It cannot do othorwise, 
»aving,ai it does, a hundred timet it eosi, end in Its crreai Bimpllcity lies its unequalled saccess. "/am perfecting 
satisfied, too much canna be said in its praise. It is the best thing in the world for bolA teacher and pupii." — JOUN StbVENS, Genoa, O. 
*'aVie Chart received; gives perfeU saiisf action. 2 apply for the agency."— JOEH J. Suunpkkt, Vicksburg, Miss. '^ llason's Chart 
s-eceived yesterday; am highly pleased with it^ — Lizzie M. Brackett, Rochester, Ind. ** The Chart my daughter bought gives perfect 
satisfaction."— Vf. B. Hoi^ES.Fairton, N. J. *' The Chart received; it is every way complete. My wife wishes the agency."— ISAAC 
HUHTBR, Springfield, Mo. Wo have thousands of letlera Uko the above. Music Teach EBS themselves O-hesitatinglt en- 
DORSK IT. The price is one dollar for a campleto aet (4 fonju)i and includes payment of {ioataga by oa; $7 a dozen to agents 
or the trade bv express. 

SPCCIALt OFFES. Wa pcblisb a boQnd Unaical Albam eontaininir 16 pieces of the latest popular muHlc, which 
conid not be bouifht separately, at retail, for less than S4. To avery purchaser of a Maion'a Chart, who will state in what 

Saperthey saw this advertisement, and will affroo to show the Chart to their friends, we will give, aa a FREE PRESENT, our 
lusical Album, with 94 worth of music. Those wishing the Album sent by mail, prepaid, will enclose 10 cents extra, otherwise wo 
will send it by expreaa. No one will reKret leaminifto pla/the Piano or Organ; it ia the most popular of all aocomplishmcnta, 

▲ddxfliB Tiio Turner Atanuracturiaff Go«| VU XlQck &q«arQt BoKfion. Mmiih wbo v« i$9l6 ^^^ 



Fob MORE THANHALFACeNTURY fwr LEAOiNCiF/^Mii.Y Pap|rofAme'=iica. -«; 



The Sflinrday Evenlne Post, published in Philadelphia, Pa., is the 
OLDEST LITERAE.Y ASTi riMlLY PAPER intheUnited States, 
now in its &9tli year; its publishers have determined to introduce it into 
households in all parts of the United States and Canadaa,V In order to 
accomplish this, we will present to any person reading this advertisement 
AN ELEGANTLT AND HIGHLY FINISHED KOLLED eOLI> 
THIMBLE, the regular retail price cf which is five dollars, and you 
will liud by inquiry many jewelers will charge you more for the same goods. 

The Post is a large 16-page weekly paper, elegantly printed, folded, cut, and 
bound. With each Thimble we will mail a copy of the Post, and give you our 
SpecialClubE.ates,witliach.ancefoFOtlieF HandBome Premiums. 
We prepay all charges, engrave your name, andsecurely pack the Thimble in a 
beautiful, morocco-covered, silli-velTet-lined case. This is on Unpreee- 
dented Offer, ft'oaa b Responsible paper. 

Cut out the attached Premium Certificate. It costs you nothing. 










In no case 

can we send, 
more 



PBEMIUM CERTIFICATE. 

Thisiato Certify, that thepnblisher of the SatnrdayEvcnlng: 
Post hereby agrees, on receipt of this Premium Certificate, to- 
gether with One Dollar (to pay for case and engraving name), to 
forward, all Express or Mail charges Prepaid, and Quarantee to 
reach its destination in Perfect Order, one of our $6. OO Thimbles, 
with your name Elegantly Engraved thereon, and securely 
packed in one of our Morooco-covered, Silk-velvet-lined 
Thimble Caaes. We further agree to send a copy of the Post 
with our Special Club Kates. t^~ In orderioK, give number of 
Thimble desired, enclose this Premium Certificate, with one 
dollar, and send to SATUKDAY EVENING POST, 

726 SanBom Street. Philadelphia, Pa. 



ne Thimble to any ONE TAMILT, as above agreed, or more than one with each 
Premium Certificate, and all orders must be accompanied by the Premium 
Certificate, that we may know you are entitled to the benefit of this offer. We have 
taken this NOVEL AND LIEEItAL manner of introducing the Peat in new 
homes, expecting to soon increase our circulation Ten-fold, as already many who 
have received the Thimble have shown their appreciation of bo ISeautlful a Gift 
by sending as Larse Clubs for the Post. As to our reliability, it is sufficient to 
say that the Post has been published for the past QQ YEARS, and NEVEB. 
MISSED AN ISSUE. tM" Sample Copies Free. tW When you order, give 
instructions how you wish your name engraved. We will engrave name in full, in- 
itials, or Christian name, as desired. E^- Thia Advertisement will not ap- 
pear aealn. Order now I I^ yon do not wish one for yourself, order one, and 
make your friend a handsome present. Show thia splendid offer to your neighbors. Write your name plainly. ' 

'"All orders mast be addressed to the SATURDAY SVENINa POST, 736 Bansom Street, Philadelphia, Pa. 
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THB WOBLD- 
BBNOWNED 




HOLLY SAW 



AQAIN 
lUPEOVED. 

In the 



IS a 

» 1., 






The BoUy -w 
ivory, honi^ pearl, . 
gold, brass, andallkinds I 
of wood. Weight, boxed, I 
^Ibs.; height,^ inches; \ 
2-inch stroke. It n^ilipay ' 
for itself in 2 dayn. 



i^^We guarantee the finest piece of machinery i 
TTorldf In every respect, for less than $S5. 

Eight sew improvements found in no othee saw. Uf,—X 
Straining Rod, with Adjustable Screw; 2?id,~A 20-inch Swing, 
allowin(; a 4hO'inch Circle to be sawed; Sd,— A grouiid and polished triple 
nicl-f/silver plated TiHlns TsLblei Mh,~A new and instantly adjust- 
able Clamp for holding the Saws; bth.— A Saw Stru.Iner iSaws can be 
tightened at either end of the arms); 6f/i,— Only two l»oIts reguired in 
settingnp; 7th,— Jt is elegantly and artistically painted in ultramarine blue, 
decorated nr fiA-iiD in gold »nd silver, with birds and animals a la Jap- 
anese; Bth,— and cii'Exrv^sT oe all, a solid iiich-thlcU Emery 

■Wheel, WHICH IS ALONE WORTH THE PRICE OF THE SAW IN ANY 

HOLSLHOLD. The frame Is all first quality iron; bearings all STEEL; 

bright ttalvanized iron braces, and exfra heavy driving and fly 

wheels, v<-ith. EXTRA power at tho crank, giving ■unegitaUed rapiditi/. Its peculiar 

construelion enableait tobeputtoffether Hs^trm^j/as tln'iigh it was cast in one 

piece. It will sawthrough two-inch stuff wiih great rai)iiJity, and swinges 20 

inches in the clear. It sets as firm stn a rocb whpn in motion, and for 

ca:(ra8trengthit can bo instantly fastened to the floor. THE IMPROVED 

TILTING TABLE isa marvel of ingemnty and simplicity. It can be 

ixsTASTLX" adjusted to ANY angle, f(ir inlaying; or mosaic work, 

andismaintainedat any angleas firmly as though in a vice. We have the 

bcstarrangementin thisrespect in thn world, reeardless of price. 

Tub Drillinq Attachment is powerful? ;ithfl extreme, runs true as a die, 

and will drillwood or iron. Our Improve;, ^'olly Saw is really the greatest 

mechanical invention in Foot-Power Saws ever produced. It runs as light 

again as a sewing machine, and is tho ONLY Saw suitable for ladies, or 

that physicians recommend. In short, for beauty, durability, speed, 

power, workmanship, and design, the Improved liolly is preeminent. The 

testimonials received from customers every day (a/id we have received 

ov€r3,000) proveit the most practical and popular machine in tho world. 

READ THIS. From A boy If! years old. '^I have got a good 

trade round he I enow; all I can do making clock-cases, brackets, fancy 

boxes, lie. J have supported my mother and sister for over G months, aver' 

aging $2 25 a day, and orders always ahead and easy to get. My 

brother, iOyars old, can saw nearly as well as I." We have placed 

tho price within tho reach of every boy in America ; and it is a fact, 

as we state elsewhere, a single Saw could not be made for $25, Out 

Improved Hoily Saw is aS eood aa any $25 Saw in the world. 

PRICFS. ATo. 1 Combination, the Holly Saw as 

describedabove, with extra Saw Blades, drill points, and 25 largg 

and costly patterns, which when sawed out would retail for atlafls^ 

$15, only $3; Xo. 2 Combination, the Holly B«w. 

with 87 laree patterns, which will mnke up ovcf JtSO worth of 

brackets, etc., etc., for only IS3.SO; IVo. 3 Comb1natI«nt S^nie «« No, 3, 

with 20 feet of choicest and selected woods, only $4. t^TA^ ^$^a'H«(!^e wi«»wa» m%4 

compK-te guideto professional scroll sawing and carving goes i^m^fach Sayi. Sent by freiglit 

or express, carefully boxed, to any address, on receipt pf pr-icf. B3^ Western and Southern 

orders wo ship for the convenieneo Qf o\ircu8topiera',ifrom our factory, at Rochester, N. V-. 



saving time and expense. Parents TEACH YOUR BOYS A TRADE, A^n $|mf||ie them »t the same time 1 xou 

^yiEi never REGRET IT, and JtEMEMBJSK The Holly is n<9t» toy- ItUindaily u«e hy thousands of PRAC- 
TICAL MECHANICS, who are earning their liyinsf Witjj j*, Address all orders to the TUKSfER JIIA^IJ- 



FA-CTURIMGi- CO., l? Rock Square, jg«*i|ai», ^ass^i V% &• A. m' Satisfa^?iion jquammeed, 



DO YOU OWN A RBVOLVBR? 



IP YOU DO, your attention is earnestly t^i j 
requested t o the following article : JK *• 

TURNER'S UNIVERSAL ^ I 

SKELETON BREECH, -L 

For Revolvers, Pistols, &c , &c.,&c. 



TboHBSTfda of people own ReVoIveps which iiro ?elS'>m «8B^. 
«icept foF self defeoapj heeausetbere owners oftniiet do tapffet 
shooting with them. All Revolvers throw up, and few are able 
to hold a Revolver firm enough, at arm's length, to put every 
shot in a fi-inch circle, at 20 paces; but tlie only 
reason is that the weapon itin't held 
steady. When a man holds a Revolver at arm's length 
there is, necessarily, more or less tremor, and when the extra exertion is 
added to pull the trigger tneresultis anything but close shooting. Now 
there isn'ta decent Pocket Revolveria the market.even with only a 2-inch barrel, 
that if held in a vice and correctly pointed, would not put every shot in a 8-inch 
circle, at50feet (and even further),»howing that the difficulty lies in holding the 
weapon steady; and there are thousands who own good Revolvers who would take great pleasure in 
tariretsbooting with them if they could everhir, anywheres near the target. An Attachable 
Rifle Rreech, (Aa(wjE(^ anj/ iJewoiver, is wanted by nearly everyone owning a Revolver or 
Pistol, and a goodRevolverwhen held firmly in rTurner's IToiversal Skeleton Rreech becomes s,% 
good as a RiJle,&ttro.a 50 to 100 feet. A welUmembered Revolver Club could be o.i^anized in every town iq t^s 
United States forfiO or 100 feet practice. The best of practice and unexcelled pleasure woohi (le the result. Turner** 
l]niversal Skeleton Breech will take and hold any Pocket Revolver, 22,30, 32, or 38 calibre, and it h**!*'^ the Weapon ^n 
firmly as any gnn stock* If you own a Revolver order one of these Stocks: yon will iieyev n'-'rit it. We hnve put tub 
PRICE at a very low figure, knowing that the demand will be immensea We will send one of TurneiV I'niversal Skpleton Stocks 
to any address, fOT only Sl» We make a larger size foe ARMY AND IfAVY RE VQLVERS, price only Sl.,50. Q^r Stock ra^ 
be adjusted to any Revolver in an instant, and is of correct lenpth. drop, and cmok for quick and accurate firing. Sent to any 
address, on receipt of price, by the manufacturers, €t, "W. Xnrner tSz Ros^, Xt Rock Square* Itostoii* Af nss* 
This Stock is fur sale by all Gun dealers. Ask for Turner's Universal Skeleton Breech, and take no other. Beware of imitattQU^ 
Tbe trade sujipiied la New York by Atessra. Schuyler, Hartley, ^Groltaia, ai^dliteflarfl. Sc4o?erliog, Daly, JtG^lef. 
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Inside Pase, encb iuNei'tion - - - 75 ceuttn a line. 
Back. Fa^e, each insertion - -- Sl.OU a line. 

(About eigut words to a line.) 

Engravings may head admrtisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication offi.ce as &arly 
as Thursday morning to avpear in next issue. 

C A RPENTERS 'Pocket Companion, $1. 

SmI2£^^Smmii^^^mm^^^^€scri%^%veCi/rculaTa Free. 
Address THOS. MOLONEY, Jackson, Mich. 



WOOD ENGRAVING AT PROCESS RATES AND IN 
much leas time. T. P. Donaldson, 81 Park Row, N. Y. 

rTTpry a incubates automatically, turns the Kggs every 
LUIlJjJi.il 6 hours. J. L. Campuell, West Elizabeth, Pa. 




Liquid Paints, Roofing, Boilor Covering's, 

Steam Packing, Sheathings, Fire P'"oof Coatings, 
Cements, 8iC. Send foe Deschiptive Pe ice List. 

H. W.JOHNSM'F'G CO. 87 MAIDEN LAN EfN.Y. 



Deoxidized Bronze (Patent), supe- 
rior to Phosphor -Bronze or any alloy of Copper and 
lln made by any other process. The best thing for 
machine and engine journals and any purpose requir- 
ing a first-class l:ironze Metal. Tough, hard, homoge- 
neous, and of splendid anti-friction quality. Refer- 
ence to some of thelargestmachinists and steel works. 
Electro-Bronzing on Iron. (New Patent.) Inde- 
structible and unchanging by atmospheric action. 
Use of these patent rights can be obtained on favor- 
able terms. PHILA. SMELTING CO., Phila., Pa. 



PORTER MANUF'C CO. 

The New 
Economizer, 
the only Agri- 
cultural En- 
i gine with Re- 
'turn Flue 
Boiler in use. 
Send for cir- 
' cular to 

Pouti^hMfo. 
I Co., Limited, 
„ - Syracuse. N.Y. 

G. G. YOUNG, Gen. Agt., 42 Cortland 





HARDWOOD LUMBER 

AND 

VBNBERS. 

Mahogany, Rosewood, Satinwood, French and American 
Walnut, Burl Veneers, Hungarian Ash, Amaranth, etc., 
etc. Manufacturers will flna our stock unusually choice 
and prices low. Full line of Rare and Fancy Woods 
planed for Amateur's use. 

CEO. W. READ & CO., 

186 to 200 Lewis St., New York. 



-pHE JKlNNEfiC 

t I ,jCj^-^ Portables 

FtRSrCLASS&ECOHCMiCA 
-£ SEE ILl-U srni 



J B011-ER2 J.SOVERNORS 

Skinneh s^Wood.Erie.pa. 
:d advertisement -^ 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send f or ihustrated circular. 

WIVL SELLERS & CO., Phila. 



Slafts, Pulleys, HaDprs, Etc. 

Pull assortment in store f ©r immediate delivery. 
\Vm, SELLERS & CO., 

79 Liberty Street, New Vorl^. 

~THE~FORSTER-Fm- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norrlstown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 

covers the mercury rapidly. 

_^^-— -^^ Apply as above. 




TELEPHONE 

Send for Circular of the Best Exchange Switch Board 
in the world. C. E. JONES & BRO., Cincinnati, Ohio. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells an(l selling Licenses under the established 
American Mriven Well Patent, leased by the year 
to responsible parties, by 

WM. O. ANDREWS <& BRO., 

335 BROADWAY, NEW YORK. 



[T PAYS to sell our Rubber Hand Printing Stamps. 
Circulars free. G. A. HARPER & BRO., Cleveland, Q. 



Stones and Corn Mills. 

We make Burr Millstones, Portable Mills. Smut Ma- 
chines, Packers. Mill Picks, water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOYE & SON, Bumilo, N, Y. 



flHBB| 




mii^^S 


S&ANCLf5 


Iw f Channel-^ 





The attention of Architects, Engineers, and Builders 
is called to the great decline in prices of wrought 
STRUCTURAL IRON. 

It Is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving iTifitwixn<;e and avoiding all risk of mter- 
ruvtionto busi/ness in consequence of Are. Book of de- 
tailed information furnished on application. 



$10 to $100011 



i Invested in Wall St. Stocks makes 
fortunes every month. Book sent 
free explaining everything. 
Address BAXTER & CO., Bankers. 7 Wall St., New York. 




GOULD'S HAND AND POWER POIPS 

should bo used by every household, factory, 
railroad, steamboat, or mine, and will give 
satisfaction. They make them for all purposes 
and uses. Illustrated catalogues furnished 
upon application. Kept by all dealers through- 
iOut the country. THE 60U1J)S M'F'G CO., 
Factory, Seneca Falls, N. Y. Warehouse. 15 
f'ark PI., N.Y. ^^"InqwiTe for QoulOs' Pvmps. 



J. L.1.0¥I> HAIOH, 

Manufacturer of 




of every description, for Railroad and JVIining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St... N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 

ICE AT $1.00 PER TO%, 

The PICTET ARTIFICIAL ICE CO, 

I-IMJTED, 

Boom 61, Coal and Iron Exchange, P. O. Box 3083, N. 5 



MACHINISTS' Tools. 

New and Improved Pattbens. 
Send for new illustrated catalogue. 

Lalhes, Planers, Drills, &c. 

\EW HAVEN MAMIFACI UKIINO CO., 

.Neiv liaveii, Conii. 




COLVMBIA BICYCJLE. 

A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. It aug- 
ments three- fold the locomotive power 
of any ordinary man. ISend 3c. stamp 
for 24 page catalogue, with price list 
and full information. 

THE POPE M'F'O CO., 
89 Summer Street, Boston, Mass. 



■^^3 Printing Press 

df PriiitB cards laljels Ac. (Self-inker $.^) IS larger sizes 

BFor business or pleasure, young' or old. Do your own ad- 

Lvertising and printing. Catalos^ue of presses, type, tards, 

" ,, for 2 stamps. Kelsey & Co. Meriden, Conn 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

i239 Broadway, N. T. 83 Water St., Boston. 

The Worthington Duplex Pumping Engines foii 
WATBR Works— Compound, Condensing or Non-Con- 
densing. Used in over 100 Water-Works Stations. 

Steam Pumps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Water Meters. Oil Meters. 




WATCHMAN'S IMPROVED TIME DE- 

tector, with Safety Lock Attachment. Send for circular 
to B. IMHADSER, 213 Broadway, l\ O. Box 3875, New 
York. Beware of buying infringing detectors. 



nTrT.rktno^OT.c ^o" showing heat of 
Xry I'OUltiLei'S, Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Steam, Oil Stills, etc. 

HBNEY W. BULKLBY, Sole Manufacturer, 

U9 Broadway, N. Y. 




Faris, . , 1S78 
Australia,lS77 
Phila,, . .1876 
Santiago, 1875 
Vienna, . 1873 

J. A. FAY & GO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet- 
itors THE OOIiD niKD AL. OF HONOR. Also high- 
estawardat Phila., Santiago. Australia, and Vienna. It is 
OriKinal in neslE". Simple In Cnnstrnctlon, 
Perrect In Workmanship, Saves labor, 
t;conomizea lumber, and Increases 
products of tlie IiiKlieiit stand- 
ard of Excellence. 
Eailroad' Furniture, and Agrioultuial Implement Shops, 
PlanintT Mills, etc., equipped at short notice, an* the lowest 
ca.sh pnces. Send for Circulars. 

J. A. FAY & CO., Cincinnati, Oliio, V. S. A. 

QRISCOM & CO"^^-^ 

j^'S^VAtVE REFITTING. MACHINE, 

pSe^ .^ POTTSVILLE, 

pa: 




Ready Roofing, 

for all kinds of Roofs, one-thiid the cost of tin. Send 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANRLINJ. Pres't. J.l. ALLEN, Pres't. 
J. B. PIERCE, Sec'y. 




,. BRADFOUD MILL€0. 

f'ti Successors to Jas. Bradford & Co., 

Q\ MANUFACTUEEES OF 

dr French Buhr Millstones, 
^ 5 PortaWe Corn & Flour Mills, 
Kj'^ hmut Machines, etc. 

^ Also, dealers in Bolting Cloths and 
'■^ General Mill Furnisbings. 

, Office & Factory, 158 W.2d St. 
CIXCINNATI, O. 

J. R. Stewart,i>es, W. R.Dunlap,^^. 

ZW" PRICE LISTS SENT ON APPLICATION. 



Wood-Working Machinery, 

Such as TVoodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machinea, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Wood-Workinp Machinery Kenerally. Manufactured hy 
WiTHBRBY, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
f Shop formerly occupied by R. BALL & COj 



AuUUD r LAIMa Combining and operating maD^ ordersla 
one vast sura Iirs every advantage of greatest capital, with 
best Bkilll'ul management. Large proiits divided pro rata, 
on investments of $25 to $10,000. Circular, witii full 
explanations how all can succeed In stock dealings, 
mailed free. LAWKENCE & CO., 55 Exrliange Place, New York. 






1L^ 



Small Tools of all kinds; GJBAB WHBBLS, parts of 
MODELS, and materials of all kinds. Catalogues free. 
GooiJxow & WiGHTMAN, 176 Wash'n St., Boston, Mass. 



Pond's Tools, 

Engine Iiathes, Planers, Drills, &e, 

DAVID W. POND, Worcester, Mass. 



SHEET METAL. DROP PRESSES. 

STILES & PARKER PRESS CO., Middletown, Conn. 





-~l FUMFINE. 
'^M.ORDEEFWEL 
HINEaMfltlfflCI 


ISTONRDD/tUNGEfi&WELI. 

^iliU i6i8- miiA. 



for circular and sample. 



W. H. STEWART, 

74 Cortland St., New York. 




ALAND'S 

Silent Injector, 
Blower & Exhanstet 

Apply to 

S. ALAND, 

Rome) Oncidi 

Ca., N. T 




rORTOII[ QUICKLY MIDE. 

Money has been made more rapidly within the last 
few months m Wall Street than at any period since 
1873. Immense profits have been realized from small 
Investments. The following aflQdavit explains itself: 

Personally oi-ppeared before me, George A. Payne, 
! of 134 West 49th Street, New York city, to me known, 
I and, on being duly sworn, says that on an investment 
i of $25 placed with Thatcher, Belmont & Co., bankers, 

and by them operated for a period of two weeks, I had 

returned to me ty the said firm $972.53. 

(Signed) Geo. A. Payxe. 

State of New York, )„. 

City and County of New York, S 
Sworn before me this 22d September, 1879. 

J. B. Nones, Notary Public, 

91Duane Street, N. Y. 

Thatcher, Belmont & Co .. accept subscribers on their 
1 percent, margin or in their concentration of capital, 
whereby a number of small sums, from $iO upwards, 
are aggregated and stocks operated. Latest Wall Street 
information sent free upon application by Messrs . 
Thatcher, Belmont & Co ., Bankers, P. O. Box 1307, or 48 
Broad Street, New York. 



SEND 10 CENTS IN U. S. POSTAGE STAMPS FOR 
Manual for Engineers and Steam Users, by John W. 
HIU, M.B., to WAl. A. HARRIS, Providence, R. I. 



BOGARDUa" PATENT UNIVERMAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, SnuflF, Sugar, Salts^ Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc.. and whatever cannot be ground by other mills. 
Also for I^aints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS. corner of White and Elm Sts., New York. 



BRADLEY'S Has Mors Good Points, 

f hElvejh^mM^E'V Bj jj jijre and BetterWork, 

Takes Less Power, 

liisDaDj HaniDier in the World. 
BRADLEY & COMPANY, 

SrRACUSE, N.Y. 




leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8ooo in successful operation. 
PmE HEW PiMPHLET rOI!1879, 
Sent free to those interested. 

James Leffel & Co , 

Springfield, O. 
HO Liberty St., N. Y. City. 




CENTENNIAL, AND PARIS MEDALS. 

Mason's Friction Clutches and Elevators. 

" New and Improved Patterns." 
VOLNBY W. MASON & CO., Providence, E. I., U. S. A. 



WATCHES 



Reduced Price-Li stofGtld and 
^Wver American WaicAes mailed 
f reebyN.H. White,Newark,N. J . 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes . 2. Less cost for construction. 3. Less cost 
for maintenance. 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best Are protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with Are enelnes, in whole or in part. 8. Reduces Are 
department exuenses. For information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTURING <;0., Lockport, N. Y. 



PHOSPHOR-BRONZE 
BEARINCS, 
PUMP-RODS, 

AND 

SPRINC WIRE. 

Apply to 

THE PHOSPHOR-BRONZE SMELTING CO., Limited 
2038 WashinKton Ave., Philadelphia, Pa. 
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WTW. A. H4ieRl«. 

PROVIDENCE, If. I. (PARK STREET), 

Six minute a walk West from station 
Original and Only builder of the 

HARKIS-COKLISS ENGINE 

With Harris' Patented Improvements, 
from 10 to 1,000 H. P. 



THE T^NITE CO., 

STROUD SBURG, PA. 
EMERY WHEELS AND GRINDERS. 

l.ONDON— 9St. Andrevrs St., HolbornViaduct.B. C. 
LlVBRPOOL-48 The Temple, Dale St. 



ROCK DRILLING MACHINES' 
' AIR COMPpCesSORS. 

5MANUFACTUREDBY BuRLEIGhRoCkDrIU Co . 
SEND FOR PAMPHLET, FITCHBURGMASS. 



FRIEDIUABfK'S PATEMX' 

Ejectors 

Are the cheapest and most eflfective machines 
in the market for 

ElfiTatiiig Water aM CoiiTcyiiig Lipiis 

from Mines, Quarries, Ponds, Rivers.Wells, Wheel Pits; 
for use in R. R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew- 
eries, Distilleries, Sugar ReAneries. Paper Mills. Tanner- 
ies, ('hemical Works, etc. Send for illus. catalogue to 

NATHAN & DEEirPUS, 

Sole Manufacturers, NEW YORK. 



s 



HAFTING,PULLEYS,HANGERS,etc. 

a snecialty. Send for Price List to 
A. & F. BROWN, 37-61 Lewis Street, J\ew York. 



Lathes, Planers, Shapers 

Drills, Bolt and &ear Cutters, Milling Machinea. Special 
Machinery. E. GOULD & BBBRHARDT, Newark, N. J. 




BIBB'S 

Cel eT>rate(l Original Baltimore 

Fire-Place 
Heaters 

Mantles, Furnaces, Ranges, etc. 
B. C. BIBB (fe SON. 

Office and SalesroomB,39-il Light Sl. 
Baltimore, Md.; Foundry, Port De- 
posit, Md. Lowest prices guaranteed. 
Hest workmanship. Send for CircuXar. 



JOHN K.TrHITLTt:Y& CO. 

European Representatives of American Houses, with 
First-class Agents in the principal industrial and agricul- 
tural centers and cities in Europe. London, 7 Poultry, 
E. C. Paris. 8 Pjace Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 



XENT^ 



CAVEATS, COPYKIfiHTS, TJRADE 
mARKS, ETC, 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirtt 
tears' experience, and now have unequaled facililies 
for the preparation of Patent Drawings, Specific at ions, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries, :^^essrs. 
Munn & Co. also attend to the preparation of Cavears, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents ;.nd liow 
to procure them; directions concerning Trade Jlarks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints oe 
the Sale of Patents, etc. 

Foi-eign l*atents.—V^e also send, free of charge, . 
Synopsis of Foreign Patent Laws, showing the cost an(. 
method of securing patents in all the principal coun- 
tries of the world. American inventors should hear la 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about oke 
HUNDRED AND FiFTr MILLIONS of the most intelligent 
people in the world. The facilities of bui^iness and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Paie*i*s,— Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the eame 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is auseful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 

Address 

MTJNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

BRANCH OFFICE— C&mer of F and nth Streets^ 
Washington, I)> C. 



THE "Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lorn, 
bard Sts.. Philadelphia, and 50 Gold St., New York. 



© 1879 SCIENTIFIC AMERICAN, INC 



